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FACT An JAgCT I* AlfcbXAUTIM 

Brraebody ban aald that tbe successful Inventor is 
usually more or Iran of an Idealist and lnva?laMy la 
poaussed of a straits Imagination Judging from the 
wild flights of fancy upon whlel) an epoch making In 
▼entlon serves to launch the innumerable army of 
maga/ln* writer* ws might add that In addition to 
being an Imaginative Idealist he Would seem to bs 
something of a hypnotist as well 

As a matter of fad although the Inventors of the 
steam engine the telegraph and the flying machine 
were necessarily possessed of a creative Imagination 
they were essentially of a practical and conservative 
turn of mind Stephenson Morn* Marconi and tha 
Wright brothers may hpve found time In the midst 
of their I isy lours to glai e nt tha future and be 
momeuturlly thrilled at the Ihcught of Its splendid 
speculative loeelbillllea but In the main they were 
too consrlois or the Inherent limitations of their In 
ventlona l<o strongly engrossed In the effort to work 
ont patiently each nearest problem as It srose to 
ludulge In wild [ rophe< y of future accomplishment 

The attlt ide of the Wright brothers during their 
wonderful lemonstratlon of tha poselblllty of mechanl 
cal flight may be referred to aa proving tba truth of 
the abtve >1 nervations Although they bnve treated 
the srt at least as far as Its practical expression la 
tnermed we doubt If anyone who ban spoken or 
\ rjtten on the subject of the development of flight 
las been more relurtant to predict the achievements 
of the future < r mom conservative In pointing out 
the Inheient limitations of the art On the other 
land It Is rsrely that the birth of a new Invention 
has brought forth such n flood of preposterous tftd 
Impossible literature an has appeared during tbe last 
fsw months on the military and commercial future 
of the dirigible and the aeroplane 

Without In the least disparaging the fine a* hie Ye¬ 
meni* of I ebendy Zeppelin the Wright brothers Cur 
Has Kara an Bleriot and others whose Intelligence 
pluck and perseverance have made aerial flight the 
sensation of the day we wish to draw attention to the 
fact that In their preeent state of development neither 
the dhlglhle l or tha aeroplane haa the allghteet prac 
ikal military value The best that ran be laid of them, 
is that when certain Inherent defect* have been over 
cme they mav lu a Hi Ited degree be put to military 
so At tbe | resent writing this Held would *•**» to 
lie exclusively in the direction of scout log sod the 
currying of dlapatrhes 

In proof of this we point to the faot that at pres e nt 
bo to the dirigible and the aeroplane and particularly 
the latter require both for their atartlng and toad 
lag the provision 6f a large fairly level flald or cam 
pus fiee tram the obstruction of tree* telegraph poles 
and wiree and buildings In tba ease of the aero¬ 
plane it la even neciesaty dor sale starting and stop¬ 
ping that the surface be free from tall weeds or gram, 
for aboc 11 tril machine In romlng 4o the ground dip 
■nlflclenilv for one wing to sweep In among tbe long 
grass the contact la raBdant to awing It violently 
around across Its qurss at tha risk of wrecking the 
chasala or runners Furthermore the well known re¬ 
luctance of the aeronaut to start Into tha air In any 
thing stapoger than a moderate breese particularly 
II the wild be variable la very significant of tha prat- 


stm 

ant crude condition *f tbe art 
of it* commercial or mARaiy Taft*, ‘'▼fib ftdfhath 
1st* to altrm that there are many f e ar s of patient 
mechanical developmknt tad practice ft the air Abdul 
of us before we shall ate the production of an aero¬ 
bian* which can art** or alight (as Iftmutt neces¬ 
sarily do to be of practical value) with that Inde¬ 
pendence of time place and weather eondltUms whleh 
marks the flight and the coming sad going of the 
birds of the air 

Perhaps the moat absurd of the military claim* 
made for the airship and aeroplane la that of their 
ability to sail over hostile territory and destroy cities 
fortification* and mllltsry depots by tbe expedient 
rf dropping high cxploalvea In view of the great 
range of modern artillery and the fact that a special 
type Is now being developed to repel airship attack 
the machine must operate at a height of at least a 
mile above the earth If it la to be safe from shrapnel 
and the (pedal (hells which will be furnished for Its 
destruction At that height It would be a question 
of the merest chance If a bomb released from the 
machine struck tbe object aim ad at There would be 
no menus of determining If the fort magaslne etc 
was In exact vertical alignment nt tbe moment the 
missile was dropped Allowance would have to be 
made for the veleclty of the wind which velocity 
could not be known to those who were moving In 
midair Moreover the direction of tbe flight of the 
projectile would be the resultant of the vertical veloc 
Ity dne to gravity and the hortsontal velocity of the 
ship Itself Consequently to make a hit the projec¬ 
tile would have to be releaned before the machine was 
vertically over the object and at a certain speotMd 
distance ahead of the vertical line How would the 
operator determine the exact moment at which to let 
go* It I* evident that even approximately accurate 
nlmlng wonld be out of ibe question and the limited 
amount of ammunition which could be carried even 
by a large dirigible would render an attempted bom 
bardment tbe most foolish kind of a farce The 11 
Inch high explosive ihslla With which tbe Japan me 
bombarded tbe Hukslan fleet ft Port Arthur railed 
to Inflict vital damage It Is sow well known that 
the Russian ships were sunk by Ift# Russians them 
selves who opStad the seacock* ghd flooded them 
In the many weeks of bombardment tha Japanese 
hurled hundred* of tons of 11 Inch shslls on the Ras- 
elsn fortifications fleet and butldlnas without brlna 
Ing Tort Arthur to capitulation It was the sappers 
nnd miner* tbst reduced the fortress The daman 
that would be Inflicted on a beleagnred clly by a whole 
fleet of dirigibles could never by any possibility have 
n de 1*1 ve effect upon tbe Issues of tha war 

We repent that the pretent Indications are that tbe 
airship and aeroplane of the future even when they 
have been developed to their ultimate perfection wUl 
And their Held of ueefnlneee exclusively In the work 
cf wonting and the carrying of dispatches 

THE 0AP1 OOP CAJIAL 

The turning of the first sod In tbe work of cutting 
(he Cape Cod canal on Tuesday Jun* I Tod which 
took place On the farm on which Commodore Perry 
of Lake Erie fame wae born we* an event of more 
than local significance Great at the value of the 
canal «111 be In shortening tbe sailing distance be¬ 
tween New York and Boston and avoiding tbe perils 
of navigation around tha greatly dreaded Cape God 
the new waterway will ultimately take on a national 
and military value aa forming an Important link in 
that future system of related canal* along the Atlantic 
seaboard which has oome to be known aa “the Iraida 
rout* by which It will be possible for shlpr at to 
make tha voyage from Boston to Norfolk fa lp 
■haltered bays Inland waters and reaches of canal 
without orue passing outside the ultimate coast line 

The canal will extend lor eight miles from Barn 
■table Ray to Buxxarda Bay and at each entrance 
will be approaches which Will bring the total length 
of tbe canal up to 11 miles U wHl have a aurtooe 
width of from 250 to 100 feet a bottom. Width of ISO 
feet a least depth at low water of *8 feet, and a 
mean high water depth of about 20 feet The caaal 
win be built at see leva! and with there gsoeroo* 
dimensions It should prove adequate for many year* 
to some for the (.lass of coastwise freight and pareaa 
ger steamer* that win make are of It 

Tbe Cap* 0*4 canal will form then the firs* link 
In a chain of Interior waterways, whleh b e a re d* of 
Its commercial and amtary value la oertata of uW 
mat* eowstntctioe A ship sailing from Boston far 
Norfolk after Bering ft* joutbarfr fttnuua to Caps 
Cod canal would na through Buftards Bay Into 
long Mend floftad and tftpee by way of tbs fleet 
River and New York Bay to the Raritan fttftr From 
the Raritan would proceed by renal eetoee New 
Jersey to the Delaware River and the prere nt eeokl 
from the Delaware Blrer to O h e ea pe ak a Bay after 
deepening would carry th* ship to daap water to 
which aha could reach Norfolk m i dear warn, tfl 


accommodate a ftifto type *f ftft * * 7 ' 

The advantage of ihe U*M* rowto pm fteJftb- 
txry point of Ttow ia that R would make ft preset* 
to trenefer gunboats torpedo boat*, end eutaftrfel* 
from one fort er barber to soother, wftfcnat fctprlw- 
mo* by a blockading fleet of to* efteay The adto- 
eatoa of the canal claim that th* cHminattoo *f tha 
danger* of ths outside ooest rout* cepeoteRy et Gapes 
(tod sad Hatters* would greatly etimatoto the oeeat 
wire trade, the Increase of whleh omtflMd toftfejMl 
reduction In the time of passage would ham *3Bnfl 
effect in cheapening tbe cost of tbs trensfieefttkftfkt 
reducing railroad rates, it la eatlnatod hr ft* agfitf 
near* that the Cape God eanal will ha completed la 
from three to tear yean at accat of *12 Oft,Oft Tbh 
borings along the route have revealed th* extotoaw Of 
sand and gravel with earn* day *pd th* wbft pf ppt 
at ruction will M mainly one of straightforward dreft 


TH OOJFYXMkY Aflft , 

The new copyright ant about which thdre tog here 
so much agitation ter the peat two or three year*. 1s 
now an accomplished fact the prorietuQS Of tbe BCf 
having gone Into effect on Jaly 1st. 190* Tha A*W 
measure cannot be said to bo amendatory to any way, 
tor it prescribes an entirely new form of proeedare 

Ftor a long period of time lawyer* whoa advtatoC 
their clients with reference to the reqximeept* whleh 
should be followed to obtain copyright pro te ction to 
tbe United States have emphaalaed th* niaesatty 14 
complying with tbe provlslona of tha copy right aft ha- 
fore th* snbjert matter Is published The sew set-com 
Plately upsets thl* long established practice fe* ft pro- 
\lde* unqualifiedly for the pehHoation of a book *r 
other such work with tbe notice of copyright printed 
thereon as the first step toward procuring the pMteo 
tlon desired After tbe publication of to# work, wife 
(be notice Of tbe copyright an application for oppy 
right registration must be filed with two copies of ft* 
work Indue* where the work la net to he npfftaofd 
to copies for sale the registration is (Seared by fifing 
with tbe application a manuscript or ty pew i Itton copy 
If the subject matter be an oral address a dramatis 
composition or a similar work and sbou-d the rahftet 
matter be a drawing sculpture or a atmtlar woHi a 
photograph thereof should be filed with th* application 

Whan a book of foreign origin to printed In a foreign 
language It Is unnec eeeary that the book be printed 
in the United States but thin le on exception to too 
general provision which require* that the printing of 
s book shall take place within the limits of th* United 
States Books published abroad la the English lan¬ 
guage may be protected by an ad interim copyright 
but the application must be filed within thirty day* of 
tbs publication abroad and aa the tom of tbe ad 
interim copyright l« only thirty days It la necessary 
to reprint the book la the United States and publish ft 
not later than during the sixty days following too 
foreign publication 

The scope of a copyright registration of a musical 
composition baa been extended to enable to* proprietor 
to prevent others from copying * subject by mechanl 
cal mease but should th* proprietor permit to* Ab¬ 
ject matter to b* reproduced by such mechanical 
means be may be ocanpeUed to grant Hmns e g petmjt- 
ttng others to use toe subject matter on aimlUfr meSna 
for reproduction, toe UoeagOe. to pay A nftmft opn 
rid oration for tha grant of to* Uraeaar % 

The tom of th* copyright registration to Still twenty 
eight years tat ths renewal teas ft* here wf-trill 
front fourteen yasre to twenty-eight year* 

At too First Oensna but tlx cilice reporM a Peft**- 
ties of approximately 8000 inhabitant^ Ctappuft 
with tola number In 1900 there were two hundred and 
etghty-efx ottto* and town* fd the eta* era*, kayim g 
poputotlta «f ftOOO at motto ft fthft* Uftn t Alaeto 
toe hnalftM of nB ton Btatam, fteye w*# more eitori of 
« Oft fthetfttoftJftft ft*« ftM» ft ft* pftbfj©WW 
BtgtonftlftO ItI* adkwgato pepulatien ef afl dttN* 


more thab 50 009 ini 
ft* eriatfv* popelai 


attorn* 3ft MritoftCS 


sagaiWBHa 

in tm, ha ftrtMd u 
tMRepoMfa. TftftpHattap 1«ftftftft 
alV eraftetaied a# eomprtrtqf jftgwftftj 
was 5*0*9* «* a rixfeft tmmaggohf toftHM 
toi eritmai dfy Jimlft^ 
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ttfat ft* $fa fawfa flffa «rt <X the new M-story 
Mhnhtpsl faiiltlfa fa fa tocmtad at the Brooklyn 
BrMfa fatrtw* has tat baan tat to -the Foundation 
Goupkfa tor |M**447 Tbs caissons matt be oar- 
rladlwniMav tha Bubwey station to rook, which Uaa 
ta MM «• ftat htfow atraat la>ral 
ftm Week of eooatruotlng the Gape to Cairo Railway 
la to bo ftarted again is the near future The preaent 
end Bf the line la «0 mllea north of Victoria Falla and 
it Iff expected to carry the line Into the Congo copper 
dttMet during the preaent eaaaon The new line will 
jjgjpaa aall rail route A oonalderable part of the die- 
ffWPplll he covered hy steamers on the greet Interior 


Nh Canada and Anatralla hare followed the lead 
of New g aa land in the deolalon to contribute to the 
naval deface* of the empire The federal government 
of Australia he* voted to hnlld one 1 Dreadnought for 
the Sfltlal) npvy The Canadian government will 
build and man a navy of Ita own to act aa an auxll 
Iary force to the fleet of Great Britain The plana 
caB'/or the conetructlon of eight first-class erulaera of 
the Cornwall" type of 10000 tone displacement ten 
torpedo-boat daatroyera and ten torpedo boats The 
fleet will be ballt In Great Britain and the time and 
coat pf oonetructlon are to cover the next Ore yean 
A b well known that the amount of snowfall In the 
Rocky Mountains determines the flew of water In the 
lpadlng riven that head In thin range Cona»quintly 
the snowfall has an Important bearing In determining 
the voldmo of the floods which frequently devastate 
the middle Western States Many of the moat lmpor 
tant Irrigation ditches moreover depend for their sup¬ 
ply npon the annual snowfall To place It In a post 
tie* to make an accurate forecast of the amount of 
water that will ha released by the melting snow the 
United States Weather Bureau has established a sarin 
of aaowgaglag stations in the Rocky Mountains 
Two self contained motor street oars operating lnds 
penitently of underground or overhead conduotors are to 
receive an Important test on some of the bram h lines 
of the Third Avenne Company In New York olty One 
Of these wilt be of the storage battery type and the 
other win he driven by a combined gasoline electric 
engine The gasoline engine will drive an electric 
generator whose current will he fed to the motors at 
the ajllee If the experiment la a inirresa several 
Unae whose bnalneas would not stand the large Initial 
outlay for trolley conetructlon will be equipped with 
whichever car of the two types proves more service¬ 
able 


It b stated that the Union Pacific Railway la plan 
nlng to plant Its right of way from the Missouri River 
to the Pacific with alfalfa At each edge or the right of 
way also will be planted a row of pine trees alternating 
with elms there being a tree at Intervals of every two 
rods As the alfalfa becomes green early In the spring 
and remains go until lata in the fall the ornamental 
effect should he decidedly pleasing Furthermore It 
b claimed that the gram and tree* will furnish In 
certain localitlae a derided protection against snow 
drifts and washouts It la stated that the Chicago 
Mllwdakee 4 St Paul Railroad proposes to do similar 
planting and greasing between Ottumwa and Kansas 
City 

fa one Of a eerlss of art Idas on English rails ays In 
the Railroad Ago Ossetia the writer W W Turlay 
stated that the most Important things we can learn 
from freight earrioe In England are prompt dispatch 
tag and delivery Small lota of freight are collected 
by the railroad company's own wagons taken to the 
station forwarded and delivered during the fmsnoon 
of the following day to the Mnrigneea hy the railway 
tomgaay's wagons A wholesale merchant In London 
ran bivt a saad of dry goods taken from bis warehouse 
lb the aftertoon and count on Its being delivered to 
his mail customer In Manchester 181k, miles distant 
the tallowing morning at rates of from 72 cents for 
111 pounds to flJO tar Ul pounds and for amounts 
abort til pounds at the rate of 41 oants per 100 pounds 


* adtaMe step in the preliminary work or selecting 
fit aUe for a bridge serose the Hudson River to he 
bafftt Watty hr the States of New York sad New Jar- 
aafcrtte takes when fas Govern o rs of the two States 
rsiirtffr Ukibitll the two rites which had been selected 
fa fat fafat tnlfafa «M at inth Street and the 
afes* fa ttfafaM- jA bridge fa 10th Street would 
faff ona at 17Mb fart* 110000000 
TbtfMk fafeat site wa» favored by the Governor of 
Ufa Jan** fa*d» i«Mh fart* Jeefata* by the Cor 

W fa fafafa tMfast (Mb farm would 

the trtatkWvrtdifa fafafefMag 4 direct rente 

" Jataitnawn 

- *■ Of fafifafatrfafalfafa kfafafa MBHM 


AERONAUTICS. 

fa*witty, Mth, was the hottest day of the 
year so far and the fact that about 1000 people nude 
the * boor Journey via subway and trolley ear to 
Morris Park, Westchester and paid fl each for ad 
mission, augurs wen for the future exhibitions of 
flight which the Aeronautic Society proposes to bold 
st frequent Intervals throughout the summer Last 
Saturday for the first time New Yorkers had an 
opportunity to witness a flight by a heavier than air 
flying machine and great credit le due the energetic 
officers and members of the Aeronautic Society for 
having provided this exhibition at a time when the 
attention of the public Is drawn to the subject of 
flying by Orville Wright s second attempt to fulfill the 
government requirements of a one hour flight with 
passenger and a 10 mile croaa country speed teat at 
Fort Myer on the outskirts of Washington D C With 
the exception of this gentleman Glenn H Curtlaa Is 
the only other American aviator who has publicly 
flown In our country and Saturday was the first time 
be hed ever made an exfllbition flight before a large 
crowd of spectators On July 4Lh last he became the 
first winner of the Bcu.'nnto Anisic ax Trophy by 
making a mile flight across the fields In the eeroptane 
June Bug at his home at Hammondsport N Y 
Mr Curtiss was at that time a member of Dr Alex 
Graham Bell s Aerial Expei Iment Association and 
the June Bug was the third successful aeroplane 
which the association had built His new biplane 
which he has constructed for the Aeronautic Society 
Is the lightest and fastest aeroplane of this type ever 
produced and the flights executed with It last Satur 
day showed it to be an excellent flyer In a speed 
teat It traveled 46 7 miles an hour Its small slxe (II 
feet spread) light weight (400 pounds complete-) and 
slight head resistance miking It considerably faster 
than the Wright machine although It has only the 
same powei (V hoi aa power) 

The visitor at Morris Park last Saturday found much 
that was Interesting on exhibition on the lawn In 
front of the grand stand There were several aero¬ 
planes not quite completed as well as models and a 
full sire hellropter intended to be wurlced by foot 
power by two men The blades were rotated In this 
manner but the machine showed no tendency to row 
There was sufficient breexe for some school boys to 
fly with kites snd a score of them had a contest 
At about 4 P M Mr Curtiss mado bis first straight 
line flight Starting near one end of the track he 
flow nearly to the other end and alighted in front of 
the grand stand He then turned the machine around 
and few back again Each flight was about a tblrd 
of a mile In length Next Mr William H Martin a 
farmer and civil engineer of Canton O was towed 
In his glider by a Kissel automobile This glider Is 
a monoplane with planes beneath It set at a dihedral 
angle It is provided with rudders and mounted npon 
a boat shaped frame on three wheels The auto towed 
It too fast and the glider got swaying badly Then 
the ropo broke and the machine swerved to one side 
and smashed through the picket fence Mr Martin 
who la quite a heavy man was thiown over the fence 
upon the lawn Fortunately he received no aeriona 
Injuries The society s wind wagon which has a 14 
horse-power 4 cylinder air cooled motor and an 8 foot 
propeller made several sprints around the track at a 
SOmlle-anhour clip and managed to cast a the off of 
one of the steering wheels It next engaged In a 
tug-of war with an ancient 2 cylinder Autocar run 
about If It could get a start and Jerk the runabout 
It could pull the latter backward but otherwise the 
Utter was the vlotor Two but air balloons were In 
Dated and sent up with a man and a woman res pec 
tlvely Both aeronauts made successful parachute 
Jumpa and landed on the grounds Very Ute In the 
afternoon Frederick Schneider was shot off by the 
catapult In hts Wright type aeroplane fitted with (he 
Society ■ motor but even though the propellers were 
running nicely the machine only traveled 26 or 10 
feat beyond the end cf the rail the thinst developed 
by the propellers being insufficient to make It fly 

It was nearly 8PM before the breese died d rwn 
sufficiently to enable Mr Curtlaa to make a flight with 
turns Moat of the spectators remained however and 
they found It well worth while Starting again from 
the end of the track farthest away from the grand 
stand he flew duwn past the spectatora at a height 
of 16 feat gracefully circling round the small bend 
and traveling rapidly up the other side of the oourae 
Then he tamed again and alighted at the wide end 
of the egg-shaped track The spectatora cheered and 
applauded throughout the entire flight which lasted 
about 1 minutes While by no means so noisy and 
dusty aa the first trank automobllo races used to be 
this Drat circular flight above a race track In America 
was truly spectacular, and without doubt, when It is 
repeated and prolonged Into repeated clrcllnga many 
mere thousands of people win Hook to see It It la 
probable (hat on July 6th Mr Curtiss will attempt to 
set ap a record for the Somannc Audqcax Trefehy 


SCIENCE 

llefa. ghaeUotoa has retained to England He will 
lecture before the Royal Geographical Society on ble 
Antarctic diecovaries 

FroC. George B Bale of the Mount Wilson Observe 
tory baa been honored In France by his fallow alien 
tlsts Ilia researches on the sun and on atallar evolu 
tlon are regarded as authoritative 

The Urgeet order for radium In the history of radio 
activity uau placed jctally by Sir Frnest Causal and 
lord lvcagh The quant Its orlercd Is 7 4 grammes 
equivalent to about i, avoirdupois ounce and the price 
la licoooo This qtiuiilliy or radium Is to be donated 
to the Radium Institute to which attention has already 
been called In these columns 

A Chinese til In h vs been mounts 1 In the American 
Museum of Natural History The animal was captured 
In the mountainous regions of China and was pre¬ 
sented to the museum bj Mason Mlt hell formir 
Amen an consul to China Tl takln haB the charac 
terlstli s of an nntelop and at, t 

It is sold that a new au| ply of ladlum has been dis 
covcied In Portugal by T bomas H V Dower s mem 
ber of the Amerltan Institute of Mechanital Engineers 
A ceitaln str nm the name of which Is not dlailoaed 
w as reputed to have therapeu Ic properties Mr Bower 
followed the stream to Its sout e end discovered that 
it ran over a bed of uranium phosrhate 

Obearvellona of the height of lou Is made by dlrert 
Ing a searchlight veril ally upwarl and determining 
the angular elevation of the Illuminate 1 pabb of sk/ 
from a fixed base station were continued et the astro- 
nomlial observatory at Vienna dnrlng the summer of 
1908 The results show that media capable of rellec t 
lug light were fiequently found to exist at hsights 
greater than in kilometers The column of light could 
be traced up to an altitude of 17 1 kilometers on May 
31st and to 18 kilometers on July 27lh The greatest 
cloud height was observed at 8 kilometers Tbs 
height of the dust or smoke layer over the ilty was 
fixed ou two n cantons at TOO meters anc 120 meters 
respectively Confirmatory observations were made 
occasionally from a second station distant 8 3 kilo¬ 
meters from I he source of light 

The snbuUnoee commonly used for Impregnating 
roofing piper and rooflng cloth are rnt permanent In 
the air rhe desideratum Is a substance of alight 
volatility and high boiling point whlrh would be dura 
ble when exposed to tho sit and would peelst high 
temperatures India rubber fnlfills these requirements 
but It Is too expensive for use A ret ent German pet 
ent describes the preparation of a cheap aubelltute for 
India rubber for this purpose The pitch like residues 
of petroleum toal tar certain animal substances 
(wool greane and other fatty matters) and some min 
oral Buhatantee (orokerlte end mineral wax) aie ex 
posed at a high temperature to a blast of air and to 
tho oxldirlng action of manganese dioxide and sul 
phurl acid and are aubecquently treated with formal 
dehyde 

A sertes of experiments has been made by T Koerner 
In Germany In oidor to find out wbal proportion of 
alcohol can be obtained from wood using the well 
known precise of iinverting the wood Into sugar by 
hydrolysis and (hen using the sugar to form alcohol 
hy fermentation H male tests with sawdust wood 
pulp and llko materials The matter was treated with 
dilute sulphuric sill and heule I In a digester In 
wblth the pressure ould rcaib 10 atmospheres It 
Is to be noled that all the sugars are not fermentable 
so that the penentage of alcohol must be obtained 
directly after the fermentation and Is not to be estl 
meted from the amount of sugar The addition of sul 
phureas ins whlrh is sometimes recommended Is 
found to be a drawback for the production of alcohol 
He finds that the yield of ah obol Is low at best I or 
wood pasts It Is not more than 12 6 per nl and for 
dry wood 8 per cent I rom the preaent tests he con 
iludaa that It is not commercially practicable to ob¬ 
tain alcohol from wood In the above way 

The deter mina t io n of the characters of fibers com 
posing a fabric 1 y means f combined microscopic 
and chemical examination is often made Imposelble 
by Interference with the characteristic reactions by 
tbe dyestuffs snd metallic salts with which tbe fabric 
Is loaded On tbe other band the usual methols of 
removing dyee from specimens are apt to Injure or 
destroy the fabric In a method proposed by (opettl 
the dye Is discharged by means of hydrofluoric arid 
Tbe sample of fabric is steeped five or ten minutes In 
commercial hydrofluoric arid contained In a leaden 
vessel It Is then washed 1 water treated sucres 
slvely with soap B per cent hydrochloric acrid hypo¬ 
chlorite of lime again with hydrochloric arid and Is 
finally washed snd dried The dve may also be oom 
pletety removed by treatment with permanganates and 
sulphurous arid after the hydrofluoric arid bath This 
process leaves the fibers Intact so that they ran be 
recognised by mleroaeople examination and other tenth 
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8 piano to pornonUeotar to erar* rlf%t 
11 m of tho other 

Tho position of a point In a plana 
mar ba determined b j fti distance from 
each of 1 perpendicular right ltnoo to 
our space by lti dlataneo from eaob of 8 
mutually perpendicular 
planaa and In hyper 
apace by Its distance 
from each of 4 mutually 
perpendicular J-epaoe* 
In hypanpace tbeae dJs- 




faithfully you re, 


t4 ~-~—^ 





measured nlonc 4 mn 
tually perpendicular 
right lines whioh 
taken by tiros deter¬ 
mine « mutually per- ' 


mine the abort i 
turned 4 mntuj 
pendUmlar i a 




T&a. 


r. 


lty but a useful mathematical concept with a wall 
deielopt I geometry Involving no contradictions To 
gain a partial and ay ml olio idea of lta meaning re- 
eort must be had to analogy with dimensions of a 
lower orler 

An amragate la said to be one 
ai nal a idlng aa me two or 
ne canary tl determine any one ol 
sidering apace as an aggregate of points a line la a 
one dlt lenalonal space be a lee to determine the poel 
tlon of any point on It one number giving Its distance 
from some flu 1 point suffices Similarly a plaue la 
a two-dimensional apa e and the point aggregate of 
o cl Inary apace la three dimensional Thus the exact 
position or any point of the earth la known when Its 
latitude langtt de and elevation above sea level ara 
given Now If we have four variable related quantl 
ties each arable or aeeuralng Independently or tha 
others every poealble numerl al value we obtain a 
four-dimensional aggregate Su h an aggregate If of 
points onatltutea four-dlmenalonal apace 
If we onnect all points or o ir apace (a S-apaoa) 
with an aits in ed p Int outal le of It tl en the aggre¬ 
gate of all th joints or the connecting lines conatl 
tuten a 4 apa e (hyperspare) Again Juat as a point 
n ovlng got oratea a line J tat aa a line moving out 
aide Itself generates a surface and a a irfa e moving 
outal le Itself get crate# a solid ao a aolld moving out 
Sl le of o lr 81 a o generates a byperaolld or portion 
of hyperepa e Or hyj prepare Itself mav be conceived 
as generated by our entire apace moving parallel to 
Itself li a dir tlon not contained In lteeir Juat as our 
■pa e n Hy be generated l y the similar motion of an 
unllmlte 1 plane which may ltaelf ba generated by an 
inllmlte] right Ilia Ai y apace la that which forma 
the boun la y between two portions of a higher apace 
an I J st ta every unlimited plana divides our apace 
lute l wo «i al Infinite parts ao every 8 spare divides 
1 yperil a Into two equal Infinite regions between 

which tl at spa e forma a boundary of an Infinitely 
small ll I knees 1 the fourth dimension 

T vo 11 ne fig re* (any triangles) If In the same 
plana ina> partial) coalesce bat cannot Intersect nn 
leaa In llfferait [lan a aim larly two volume# (say 
rubes) If In the aan e I apace may partially coalesce 
but cannot Intersect unless in different S apace# In 
byi rsjace we have tbe following possible Intersec 
tlona A hypersoil I and a 3 spars intersect In a aolld 
two i-spa ea hi a plane three 3 spaces In a right line 
f r ai a es I a point a lajace anl a plane In a 
right III e a 3 spa and a right line In a point and 
two plates in a poll If tbe tntereectlona are at an 
infinite dli an re the li eraectlig elements are said to 
be parallel and If two 3 spaces are parallel all figures 
or vol raei In a e l apace are at equal distances from 
the other 1 apa e in the case of planes there are two 
klnda of pamllrllam and parallel planes are either 
ompletely or Incou | letely parallel according as thsy 
■re In tbe same or different 3 spares or as their Inter¬ 
section it Infinity Is a right line or a point 
lorn given right lit e at a given point ons can erect 
la a plane but one perpendicular while In a Mp aos 
one can erect an Infinite number of perpendleulart 
fori Ing together s perpendlr ilar plane and In hyper 
apa e i Infinite number of perpendicular planes form 
1 g together a 1 apace p< rpendiculmr to the given 
Ight line A 3 apace can alao be perpendicular to a 
plane r to anotl er 1 space Planes may be parpen 
llcular li two ways Incompletely or completely par 
pendlrular ar ordlng as they ere hi the same S-space 
or not In tbe latter case every right line of sttbsr 


requires at least 8 
points to determine a 
plane so In hyperspace 
It requires at laaat 4 
points to detenu Ins a 
8 spare A 8-apace may 
also ba determined by 
i non Intersecting right lines or by s plane and one 
point not In It 

Just aa portion! of our space era bounded by aur 
faoes plana or curved so portions of hyperapaca are 
bounded by byperaurfacas 




Urnt Col Craham Dm by rttch the winner of, the Fojrtt 
Dim mlon t a pillion ta a son of H-nry SattMlva Well 
(caprski f v lantern during the clvtl war. arrn-d w Ora- 
Mb man a Hag) a eraadaoif f Dr Graham New II nidi (V 
H Senator Inn Indiana eolontl dflth Indiana volontrcra dar¬ 
ing tbe civil war) and a nephew of I ol (hart-a Tim by 
tu g Min farter Irtmlpolmtlary to China for over twelve 
yean) Be was bora la 1 ( 811 'in Chicago wbrra hie (all r 

waa (ban I nllirt States district attorney H« «mt nearly 

all Tiers at achool hi Germany and rranee returning to tbe 

S&n-tfi arx 

K a ST« ta b,cE?"j- 

vice with the ---- SZm ~ 


robar of fiat * 

an Infinite number of sirred t 
of dlfisreot types A hyperapher* for b 
closed hypsmrffaes all tha points of *Uok nbgdgnfatty 
distant from its center Five points not la the ana 
8 space determine It Juat aa 4 paints sot la the same 
plane determine a sphere, and I points not in (ha 
same straight line s circle An of Us plane latsmao- 
tlons are circle# all of lta spaoe tu hS I sa iAV am S ara 
spheres A byperaphere of radtua X passing through 
onr spaoe wonld appear as a sphere v4bi a rnfitea 
gradually Incraaalng from xcro ta It gad them grad 
ually decreasing from X to sera 
While fn our specs there are but S regular paly 
hedrona (solids bounded by equal jwgular polygons) 
namely the tetrahedron cube, bdUbedreu dodeca¬ 
hedron and Icoaahedron In hj pa rag ana there are • 
regular byparaoUda (oalla) bounded by equal tegular 
polyhedrons. Thane ara 0* (bounded by ( tetrahe¬ 
drons) C (by 8 cubes) <T (by 11 Uttaifdranp}, 0" 
(by 34 octahedrons) tr* (by 1M do d ecahedron*) and 
0" (by 800 tetrahedrons) All of them have bean ex 
baustlvely studied by mathematicians and m ode l s of 
their projections on car spaoe hare bean oonstrtlotad Of 
these C“ (or the byperoube) Is tbs simplest Mamma 
though with mors bounding solids than 0* It la right, 
angled throughout, and therefore the standard ftmn 
for measuring hyperapaca It la generated by a cube 
moving In tha direction perpendicular to our space 
for a distance equal to one of Its sides. la Fig 1 
where all dotted linen an augpaatf to ba In hrpar- 
apace tha Initial cube ta symbolically rapraaented by 
XBODBFOB and tha final ouba by A tr O' D B 
r O B tha direction AX being supposed perpend leu 
lar to our space Projecting tbs edge# of a hypsreube 
on our space wa get a network model of which Fig 

I la a plane projection The sight hounding cubes an 

represented In the model hy Urn following projections 
(1 3 8 4 6 8 T 8) (8 8 7 8 8 18 11 It) (#18 

II IS 18 14 » 18) (18 14 18 It 1 8, 8 4) (1 

5 9 18 8 6 10 14) (8 8 10 14 8 7 11 11), (8 7 

11 18 4 8 U 11) (4 8 11 If 1 8 18 1) The 

form of tha hyperouhe M eeadWoMd by the mutual 
i clef Iona of than cubes that tom its boundar ies 
merely as It oootains an infinite vngahtr At agttas 
Just as a cuba contains an Infinite number of eweras. 
In geMrating a hypdrcnba far tbs mOtka of a sake, 
the tetters o 
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d#toftlHTa atlh bra the brat lubricant* A 
good tilHmit for aWtfUy mevlag sad lightly load'd 
p*ft*gf raatUnes to mads <* equal weight* of graphite 
Mt toftwr, w ftorashfr mind Aa ssoellent lubri 
Mat tor ffiptoa rods to mad# br melttag together 40 


***• oni homofsasoua tree from adds alkalies resins m OOTTOI ITOWtST 0» ID mm RlTto 

natoiul nil with or and mechanical impurities and aboold not contain The Bureau of the Ceneua la constantly tMoing boll* 

tht brat lubricants A inoro than 2 par cent of water or more than 10 per Una which Rive the facts relating to various Indus- 

rlag tad lightly loaded cent of lime soap an lncredlant which U added to tries without waiting until Ue decade baa been fla- 

pal weights of graphite some of theee mixtures tsh«l Thus the figures for textile manufactures are 

md Aa eseaUent lubri ■ for the rear HOB 1 he a cures relating to manufac- 

by melting together 40 Trauba ha* devised a very simple process for purl tore* of ootton are most Interesting and w# have- tiven 





ni linmni or m o ot tot area*? it non oorrow sou to rams nooim 


g of BSQtnU Wool (toss* sad 10 pert* of ooresln tying crude alcoholic spirits The process consists 


irlvaUv* of odokartM or iqtoeral wax) sad add 


5 of them la graphical form The annual cotton 


> tbs crude spirit s strong crop (year ending June 10th 190 ) 


£*% lbs hot mlttofre II parts of par* mineral oil solution of ammonium carbonate or ammonium sul representing s grass weight of COM ’81 731 pounds 
totwltrapts of graphIW. Oood results have recently phat* The mlrtare separates into two parts and If Of this amount 4 304 848 903 pounds was exported 


M4 with “osUrjaol“ which to sllegad to bo the temporature and the concentration of. the ammo- 
|mgstah)e Mt free tram sold and ot Ugh atom ran are property chosen all the Impurities an 
'm* send lubriosat shpUd b* light ool s raurautot s d la tbs appar portion. 


In the same period only C0B08B48 lounds or cotton 
was imported. 

The aanatootiued articles made in tbs year 1906 are 
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■bowii In our comparison The area of Rhode liland 
la ( 872 000 000 square yards, while the woven cotton 
good* prniliired In the United fltates during the year 
wan r> 070 028 020 square yards This Ih represented 
by a i niton boll reproduced In scale with the map of 
Rhode Inland An actual cotton boll was used aa the 
hauls of tlic lirasing The figure* ran lie annlyzed as 
folios* 




Oquani > arda 
Mi7oo£NAJo 


1 *1*210 172 
8I-Z4HTH4 
I 001 000,408 



10 882 J07 
mill 012 
12 (Hr, OtH 
17 Jin 018 


12 r.jjfl.nOJ 

jii loa In 
28 480 J42 




111 our uiemvIiiK tlie < InH h around the earth repro- 
hi ill the illumine inured by the different lotion goods 
nianurHi lured In the United Staten In the yiar apei I 
Aid The quantity uf Home of the gooda lnanufai 
lured Is so grent that It waa necessary to make tho 
strips inuu) yard* side 

Hoim Idea of the magnitude of Ihe Industry limy 
lie obtained when It la etaliHl tlml there sen In the 
same year 23 166 611 spindles In notion mills 

The lapltal of lha 1 077 eHlabllshmenls sas $(10,1 
lOOlht There sere 110 418 sage earners and II718 
salaried offlilals clerks etc The lotnl amount of 
sages paid sas $04 177 606 and $00117l>7 for oala- 
iii-s Ihe iiml of tlie mnli rials used sas $28 • 047 648 
mid our (able shows prodm (s worth $442 411218 
This Is Indeed a vast Industry and one shlih has 
iimblid ns In siniewifully compete In the nmrkotM of 
tho world 


Tetanus and the Ulorlc 


A slink Mime Undiiuv Js no niakfug for the ellnil 
notion of Hill li fcaluren of Independent e Day as have 
esppi lalh i niliingvri d the live* of the young—mid this 
while In no wise mippnnslve or normal enthusiasm 
He need not gu tho Itngth of some sho have rather 
hyslcrlially tirmed this holiday the Iiloody kmirth 
t Ith Its unnilul ImloimiHl of carnage Nevertheless, 
U la certainly the part of wisdom and of humanity 
lo pit ail for less detonating iclehratlons than have 
rhtnlned 111 the (last lit Continental countries tilth 
[iiiihIiiiih are • ominemorillcd quite udiqiiatelv anil 
Just us heartily as with us by means of fetes anil 
ollnr rntlonnl ceremonies. Vor adult patriotism 
ernliirliu| i collisions mifflie, hut these for reasons 
we Iieul mil proln are not sufflilently satisfy log to 
Ihe ynuili In thi legitimate Interests of boyhood 
Homo ri unit lit mint of palrlnttsm and prophylaxis Ih 
essential 

Ihe i It In u Is probably iinfuinlllar with the extent 
to whhli tlilldren ham illeil from Indeiamdence Day 
HtaiiiiH or lockjaw than whhh there <au bn no morn 
painful or t rue I death nor Is It generally realized how 
tunny oilier children have sure lull wounds received 
on that day ulthoul haying iimtrnited tetanus sho 
liiiyc in yi rthelose bten dreadfully malm d or illHflg 
iired for llfn It Is r, laled that these celobralians of 
tin IhsI etx yiars show Tor the whole country a grand 
total of 21 2'it, killed mid sounded Tho Amerlcau 
MciIIihI Ahsoi lul Ion hill taken up the matter and 'ta 
Journal reports that In l'iU3 lliers were 416 eaaes of 
1 ourlh of I ill v ietaniiK In 1004 106 inaea, In 1906 
104 macs In Jkoo 80 use*. In 1907 there wars 66 
recorded cases Thesi cases were brought about in 
more than sixty pel rent hv hlnuk cartridges In about 
slxtem per lent by giant fire-trackers. In about four 
|ier cent by cannon In ubnnt five per cent by fire¬ 
arms In about ten per i.nl from powder etc The 
dei rense In i asualtlei has thus I wen progressive alnce 
I'm I And Baltimore sob I believe the pioneer In 
Ihe agitation wblrh Is resulting so beneficently In 
Unit community there Is now an ordinance provld 
Ing that no person shall cast throw or fire any squib 
roi ket i rni ker torpedo grenade or other i ombuatlble 
nresuiks or explosive preparation within the city" 
nor nun any suih explosives be made In Baltimore 
I hi re win in innseonenie tint ten arcldcnts on last 
Indi|8iid(un Day Philadelphia sat oral ml as It now 
ail iys Is s 1th worthy and unassailable patriotism, was 


able for the same day to $rodure a total of 48$ killed 
and Injured Denver, Detroit, Minneapolis, Bt. Paul. 
Louisville and Omaha now have ordinance* similar 
to Baltimore a, with the result that no life waa 
sui rlflced In any of theae cltlaa. In New York. It 
would seem sundry among our municipal fathers 
(with interests on the side) have determined that the 
Ideals upon which our republlr were founded shall not 
die for want of fireworks for they will not endure 
that we shall be surpassed In ]>atrfoUam 
now can we prevent tetanus fatalities arising out 
of Fourth of July celebrations? Thi tetanus bacillus 
la ancroblr, and to this property Is certainly due the 
comparative and the fortunate rarity of the disease— 
despite the fait that the bacillus Is very prevalent In 
many localities TblH germ thrives only In wonnd* 
closed and thus devoid of oxygen whence the term 
‘ amerolilc " It rarely traverses the site of an Injury 
—rarely enters the blood anil lymph channels. The 
toxlus or poisons generated by tt are the virulent fac 
tor It has Its habitat muatly In earth sometimes In 
putrefying fiulds and manure ]n many localities ns 
In parts of Long Island It Is ublqultousi Tetanus Is 
Mult! to bn itirlously endemic In a region from one to 
five miles In extent near Atlantic City N I 
Tho Infeitlon generally octunt through Ihe introduc¬ 
tion of Impregnated dirt Into sounds sometimes very 
slight suunds especially of the race hunda and feet 
Most i nses as we have noted come abouL through the 
dlstharge of powder In blank cartridges wblih con 
hIhI besides the powder mainly of paper Half the 
remaining rases arn due to the giant fire-cracker (not 
the buihII kind) The wound limy serve for the Intro¬ 
duction of germs nirldentally preaint on Dio akin— 
u phenomenon readily understood when se consider 
the normal state of the niernge Bmnll boy* hand 
There limy be but a mere burn- something quite 
supcrflilHl yet aonio pari of a wound however slight, 
may liecome nl onro Imiiermeably sealed The bacilli 
may thus aemre an Implantation tn microscopic pack 
els or fissures In punrtnre tetanus the germ may be 
Introduced upon tho Instrument Itself as a dirty or 
rusty noli or the line of a plti hfork Blank cart 
ridges may be made of germ harboring material 
I’unctured ioutlined or lacerated sounds are muih 
more dnngiroua than surh as are clean cut as with 
n dagger or a Hharp knife Crushing Injuries deep 
till era) Ions gunshot wounds sounds beneath the 
skin the fat or the fascia and especially where dirty 
ilolhlng has Iwen Introduced Into tom flesh are most 
to be feared 

Obviously then the toy pistol and the giant fin- 
cracker mast be forbidden rhlldren Practically no 
ranee of tetaoua hnvo developed (at least I have not 
Been a report of any) from nomas candles torpedoes 
paper caps small fl re-c rac here or display pieces III 
oriltr that no undue fear may arise we note that for 
Ihe 89 casiK of trtnnus developed In 1906 there sere 
979 blnnk-i art ridge sounds Thus tetanus by no 
means follows as a matter of course from wounds In 
i urred on Independence Day 

The symptoms of this dreadrul disease may not 
manifest themselves until an Incubation period of a 
fortnight has elapsed after the Injury Then may 
appear rigidity of the neck and Jaws difficulty In 
i hewing and swallowing (bills high fever asphyxia 
spasm or various unite lea rapid pulse, profuse sweat 
Ing opisthotonus—drendful suffering 
Immediately n child bubUIiir an Injury of the nature 
se have considered a physician Is lo bo called who 
will administer an Immunizing dose of tetanus anti 
toxin Bucb a timely dose will almoat surely pro¬ 
tect against the development of the symptoms but Its 
efficacy decreases with the time lost In administering 
It Before the use of this serum, deBtb followed In 
at least 80 per cent of tetanus cases. All health depart 
lnenta uuw have this antitoxin available for Immedl 
nto use upon application Thu Health Department at 
Albany has advised the health officers throughout New 
1ork Stcito to apply lo It for supplies In order that 
they may be prepared to provide local practltloooro 
without delay Its Bulletin slates 'An Immunising 
dose of antitoxin la an almoat certain means of pre¬ 
venting tetanus Infection and Intoxication, so far as 
se know, no case of lockjaw has developed In this 
country among !ho*e who have received an Immunis¬ 
ing dose of this aerum " In any event the aecretlon 
of the wound may durlug the Incubation period be 
scrutinized by the ralcroacopist for the possible pres¬ 
ence of the tetanus bacillus Its absence Rfter several 
examinations should greatly allay fear of the disease. 



James Wilson Secretary or Agriculture will retire 
from office lu December, and will probably be suc¬ 
ceeded by Charles F Scott at present Representative 
tn Congress from the Second District of Kansas and 
chairman of the House Committee on Agriculture. 

Mr Wilson has realized bla ambition of serrln* In 
the Cabinet for a longer continuous term than any 
other man He entered the Cabinet In President 
McKinley's first term H* la now Marly eevanty-four 


years of age. Tojibn are doe many Important Im¬ 
provement* to the administration of the Department 
of Agriculture, and likewise many new line* of re¬ 
search, the reenlta of which have aided farmers 
throughout the country 


The Besik mf Egbert T. VTUwa 

Mr Egbert P Watson, formerly a member of the 
editorial staff of the Scientific Ahducxic, died at 
Elizabeth, NJ.it the age of seventy four, on June 
2$nd, 1909 In bla professional career a* an editor end 
an engineer, Mr Watson displayed a wide engineer¬ 
ing knowledge and keen editorial judgment. After he 
severed his connection with this paper be founded a 
periodical of his own called The Mechanical Engineer, 
end continued Ita publication for sixteen years, 

Mr Watson waa an engineer of the old school, that 
Is, his engineering knowledge was acquired mostly 
by hard work In the shop, although he was an omnivo¬ 
rous reader and well versed In engineering literature 
Long nftpr ho severed his connection with this Jour¬ 
nal he rontlnned to contribute to Ita colnmna occa 
sional engineering articles which were distinguished 
by the sound and practical Information that they con 
veyed Mr Watson always took pride In the fart that 
he drove the first bolt In the "Monitor " the rlvll war 
Ironclad He waa a past vice-president of the National 
Association of Marine Engineers, and waa for many 
years a member of the Marine Engineers' and Archi¬ 
tects’ Association 


■wlk Orris a Wool. 

Mr Orrln B Wood, well known In this country aa n 
pioneer telegraph engineer died at Turner, N Y., on 
June 22nd 1909 at the advanced age of B1 years. 
Mr Wood had the dlHtlnctlon of superintending the 
construction of the first telegraph line between New 
York and Philadelphia In 1846 and of opening the 
first telegraph office In New York city at Hanover 
Street and Exchange Place Ills Interest In telegra 
phy antedates theae ach Interments, however, for In 
1844 ho became an operator on the original telegraph 
line between Baltimore and Washington after having 
Htndlod telegraphy under 8 F B Morae himself Mr 
Wood helped lo build the Albany Buffalo line and tho 
telegraph line connecting Huffalo, Niagara Fall*. To¬ 
ronto, Montreal and Quebec, baiddes constructing a 
telegraph system northwest of Chicago, which now 
forme part of the Western Union lines. 


• IOO Prise lor a Fire Kaeape. 

At the National Industrial Exposition to bn held In 
Toronto Canada, from August 28th tn September 14th 
fire escapes Hre to be exhibited under the auspices of 
the Commercial Trader* Asicoclallon of Cannda The 
naaoclatlon will give a prize of Ono Hundred Dollars 
to the Inventor or the best fire escape The selection 
will tn made by the Ontario government and In all 
probability the snecesHful fire escape will be placed 
In niBUy hotel* In the Province of Ontario The con 
dltlons of tlie contest may bn obtained by addressing 
the (ommerc lal Traders’ Association of Canada, To¬ 
ronto Canada. 


The t cement "■pplrment. 

Tho wonderful results obtained by the great mas¬ 
ters of the art of piano playing can also be obtained 
to a certain extent by mechanical meant In the mod 
cm piano player Mr John F Kelly describes In the 
current Buppifmiint No 1748 the construction of 
these piano players and shows how they have evolved 
from crude forma Mr John A Mathews’s paper on 
the new automobile steels la concluded Among the 
numerous fads and fancies Of the house furnisher of 
to-day none Is more quaint and Interesting than the 
decorative use of the v*r 1-colored bottles and flasks 
or many shapes and sizes that are relic* of on* of tb* 
olde*t enterprise* t>( thi* country Ada Walker Camebl 
write* Interestingly on thi* subject, and illustrate* her 
article with picture* of curious bottles. The manufac¬ 
ture of nitrate* from the atmosphere-by means of the 
BlrkeJand Kyde process la set forth by Sam Hyde 
What a very small telescope will do I* excellently de¬ 
scribed by Arthur Mee Prof C l)ocIter write* o* tb* 
Influence of radium and ultra violet raya upon the 
color of minerals. F Hartmann contribute* a good 
technologies! article on glfclknff 


During Mr Andrew Carnegie’s recent visit to Faria 
he waa given an official reception at the University 
It win be remembered that Mr Carnegie donated a 
considerable sum to this institution so a* to enable It 
to found a special laboratory for raosa f eties upon 
radium, to be carried op by Mme. Curie. During the 
reoeptloo Mr Carnegie was presented with a medal 
cotnmmAoratinr hi* generosity to the University. In 
a conversation with President Falllkre*, he made 
known hi* Intention of establishing an Institution 
snob aa exists in America and England fhr rewarding, 
heroic artlons, and propose* to donate * million dollar* 
for this purpose, 4 
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*n “mCKMAIf-Oim IIUT “BllAIWOTOHT " the CO] 
The ant "Dreadnought" to tie completed (or the tary n 
United State* navy la the “Michigan," which, with her the an 

ststsr, {be "Bonth Carolina," wae authorliod by Con rled o 

graaa March Srd, IMS In tba act of authorisation for to 

the displacement of theae ihlpe was placed at 16 000 are m 

tons, whloh Is that of the Connecticut” and ‘ Kan where 
■at” class. It was Intended to provide these vessels Aba! 

with tba same armor and armament as the ships of 12-lnct 

those claasoa but before the construction was far a comi 

advanced, It was decided to give them as much as of thli 

poaalble of the ‘Dreadnought” characteristics and tba height 

plans were changed accordingly of ma! 

The “Michigan,” which was built by the New York and a 
Ship Building Company, Camdon, N J was recently The 

taken to the government course at Itockland, M for line b 

her standardisation trials, and on June 9th during Inches 

five runa at maximum speed she averaged just under tom 


UADVOUSHT ” the conning tower and two smokeatacke, the two mill he i 

mpleted for the tary masts and two boat derricks, placsd abreast of It I 

which, with her the smokestacks Within the superstructure and iar a bi 

thorlied by Con rled on the spar dei k is a battery of ten 3 Inch guns k or 

of authorlxaUou for torpedo defense and twelve oilier 1 Inch pieces for 

placed at 16 000 Hra mounted on the superslrui turn bridges ami ilsc mn 

leut” and ' Kan where on points of vantage throughout the ship com 

Ide those vessels Abaft of the superstructure are the remaining Lwo if l 
as the ships of 12-lnrh gun turrets one mounted on the main rieik at ball 

ruction was far a command of about IT 1 * feet above the sea and nlu-ad car 

lem as much as of this anothor turret with Its guns tarrying at a iar 

terlstlrs and the height of 2E'j feet above the water This disposition of I 

of main armament gives n broadside of eight 12 Inch ball 
iy the New York and a fore and aft fire of four 12la<h 

J was recently The armor plan of the Mhhlgnn slinwa a water 
otklahd, M for line belt S feet wide tapering amidships from 11 li 

lune 9th during lathes In thickness at the top to 9 liuhes at the hot sap 

raged Juat under tom The belt tedu.es gradually to a thUkniss of 4 fall 


It la also poaalble to 
n small dirigible by In 
tor this purpose the s 
for distending the linl 
7ontsl rudders Two 


tlce-work fire-control masts and her main battery of 
eight 12 Inch guns carried In four turret* 

The ‘ Michigan ’ Is i ‘ Droadhought In everything 
except alia and speed the displacement being from 
3,000 to 4,000 tons leas than that of the typical ' Dread 


has recently proposed Ihe use of tho pancreas 
sis which contains a sulubl. ferment capable 
ring fat Into fill I \ a. Id and glyierln In from 
’our days HiIh method bus been suix-essfully 
(1th beef suet and with cocoanui, cottonseed. 



nought” of to-duy and her speed about 
In reaped of protection and armament, 
fully qualified to lie In line of battle wl 
■blpa of the “Dreadnought' type Alt 
rlea but eight 12 Inch guns as against 
the British ships, the position of her 


the same weight of fire on either broadside namely 
eight 12 Inch gun* Speaking of the penalties paid by 
the ‘Michigan ’ on ai count or her small displacement 
It should be mentioned that ft waa necessary to cut 
down hef freeboard aft and lower the after two tur 
rets eight feet below the position* at whlrh they are 
tarried on our later "Dreadnoughts” of larger dis¬ 
placement 

The “Michigan” la 460 feet long between perpon 
dloulars, 462 feet 9 Inchee over all 80 IV>et 21* Inches 
In breadth at the water line, and on a mean draft of 
24 feet < inches hoi a displacement or 16 000 tons 
B«r fall load displacement la 17 617 ton* The speed 
called ter by tbe contract Is 18 6 knots which as we 
Have seen above, waa exceeded Bha la driven by twin 
•ar#w, reciprocating engine* of 16,600 horse-power and 

aha has k maximum hunger capacity of 2,100 tons 

Tho armament consist* of otgfat 46-caliber 12-Inch 
I guns mounted In four turrets. Tt>» foremost pair are 
l** feet above tbe water- Back of thaw are two guns 
la a single turret, which lira above the roof of the 
1 iohrard turret and are carried at a height of 3314 feet 
above the water Tbe sup erst r uct ure occupies about 
OittHlInf of tho rowel's length, amldahip. It aoatelas 


A Dirigible Balloon Made lu Sections. 

A German engineer named Welssenburger bos re 
alructed a model of a dirigible balloon whlih tun onal 
be token apart for traimportation This possibility 
of great value as often the lr msportatiou of tbe b 
loon la mode necessary by a premature landing 
other cause The model which is about 11 feet lor 
consists of eight sections esib of which Is In the Tor 
of a cylinder with hemlspherl.sl ends, and cun be c 
lapsed like an umbrella by turning a handle. The c~ 
vexltles of both snjls of the section are directed 
ward, so that when the sections are put together t 
rear end of one closely embraces the forward end 
the next Tbe sections are made entirely alike, 
that a damaged section can lie replaced by a reeer 
section Each section possesses Its Independent g 
bag, air ballonet, frame, and points of attachment 
the ear and steering apparatus, and each section c 
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T Of astronomy and jut 

MATnaATica veloped to a petal wham St w available 

a* aianaf t »ui oh thsre was nsed of tastramBti tor 1 

Aa an Interesting and Important part of tha itudjr of meat of angles and for realising or tattatlmg tbs 
tbo history of mat bentatlci It la —entlal to oonalder tire movements of tha 




aad Inll^aaaaW. Wdut A 


of a qpadrwt of Tyro 


back to abort woo la a 


aad la ao ptvatad that it oaa ba motod prar ttq graft* 
a tad quarter of a circle, which firm to tbo lust 1 am rail 
tta name. Tha Quadrant aoold ba aaad (or saeasurtag 
both rartloal and borlaoatal angles and aatersHy Mat 
ltaatf to datarmlalag tha elevation of tha heavenly 
bodiaa la astronomy aad navigation ao that bp tha raid 
dla of tha atxteaoth century It was aooaptad a* a oaoaa 


wherever trigonometry waa applied to anrfaplng. Tha 
Italian taatboOk MJao dalla Bqnadra MobOa Open 
dJ Ottavio FtliL m Trento UDOCLII," a page of 
which la phowa tn the Illustration glraa tha actual dl 
raotlona for the Me of the quadrant In ataaaarthg tha 
height of the tower bp tha hum liter trlggoomatrioal 
prtnelplaa lnrolTtng the measurement of linear die- 
tancaa hare by pacing aad the determination of 


A medUeval astrosomer oaiag aa Aatrolabea made by Beraardina flabeas of Padss (Italy) 

aatrolabe 

Bapmd toa ts| tu f niilU n rj« k 

the various means that have been employed la tha ap¬ 


plication of t) li aclenoa to every day life From the 
times r Babylon to the present day there has been aa 
Interesting eurreealon of lngenloue and useful devices 
and Inatrume • of a very pra tl al nature which 
when nslleret togathei are remarkably striking In 
Illustrating the development of what le usually re- 
far lei only as a moat abstra t a ten e Burhacollec 
tlon has been assembled by Prof David Eugene BmlLk 
of Teachers College Col imbls University and re¬ 
cently It laa been on esl Ibltlon In the Educational 
Museum of that Institution Containing as It does 
many objects of great Interest to the archeologist 
metrologlat surveyor and englieer yet It la In Ita re¬ 
lation lo tl e bistort al developn et t of the a lence of 
malhematl s and Its great Inti len e In bringing out 
thla develoi meat to the st dent that the exhibition 
possesses ItH highest value Wltl this end In view 
Pror Bn Itb has a urn date I a collection of mathe 
matlral listriment* welgl ts and n easuree sun llata 
and other devtc s for time mean ire mathematical 
manuscripts eatly printed works an extensive ollec 
tlon of portraits and autograpl a of prominent mathe- 
matl Ians an 1 curios gathered from many corners of 
tbs wnrl 1 son e of the 1 io«t Interesting and significant 
of which have been S] eclally photographed for the 
Buiniim Amsk is 

One of the most In portent and fundamental apill 
cations of natbematlca has been to surveying and 


1U8 and by aa aakaowu ItalUa < 
between 1*50 aad 1&SI 


measuring angles In the early times a device known aa 
a cross staff was uaad where a movable transverse 
piece could be adjusted along the length of a wooden 



Qaadraat of Tyrolean werkataaahip dating trura 
about WOO 

ad a Man own in tha accomp aj ng i urtrau 

staff so that by sighting from one of Its extremities 
over the end or the cross piece and then laying off 
the angle thus formed by tha line of sight with the 


Practically non temporary with tha quadrant wag tha 
aatrolabe where the entire circle waa employed and 
where fay the uaa of an alidade aad a divided circle or 
limb the angola/ dlstanoe between two stars oould be 
determined leading to the deduction of the motions 
or the planets by the astronomers and astrologers of 
the middle ages The use of the instrument Is Indi¬ 



cated by tha accompanying reproduction of a page 
from an eighteenth century scientific treatise while 
(Continued on pops It ) 
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sswry: 

«{*aNfet Hbpomw* sad on* of no UtU* dtfl 
Mltj mw te*fc» won« of supply nr* tb* Hirer 
rfMae 4 a p»4j»t w«U shore tidewater, th* river 
1*8, tii w*a* auk Into tb* solid chalk Raoantty 
th* txsfilbaa ft* supplying water hare btan apprecl 
*Wy fc ay oro* by tb* *r*ctlon at Honor Oak In tb* 
***tbO*t*m suburban area, of a ho** covarad In raaar 
tbln tb* torgtet of It* typ* In tb* world for storing 
flttwaa witar, tb* capacity of 
whloh whan full to 5*.000 000 gal - 


wan ntoognlMd a* far back a* th* 

•arty alMtl**. Not until ISM was 
work b*gU by th* local water sup¬ 
ply company In that year a large 
brick making plant was erected on 
■oil eminently suited to brick mak 
Jtog Tb* result of this develop- 
m*ot wa* rendered obvious during 

tb* brick material waa available 
an th* spot and delays a* well 
a* cost of transport ware avoided. 

Th# oaring thus effected may be 
readily realised when It I* couald 
•red that upward of IS 000 000 
brick* war* utllleed In the building 
of tb* reservoir At the same time 
the brick plant offered an economl 
cal solution of ths problem of dis¬ 
posing of ths greater part of the 
excavated material tor the toon 
datlon of th* reacrvolr etc whloh 
material aggravated 171000 coble 
yards. 

After all th* water-supply com 
pants* of London were subsequent¬ 
ly consolidated Into tb* Uatropoll 
tan Water Board the undertaking Interior, *1 

waa rapidly oomplsted Th* under 
taking waa designed and carried out under the super- 
rislon of Ur J W Reatler ILInitOE the deputy 
engineer ln-chlsf of the Metropolitan Water Board to 
who** courtesy w* an Indebted for ths accompanying 
Illustration* and for much Information 

It 1* ths primary purpose of this re s erv oir to main 
tain a low pressure supply throughout the metropoll 
tan ana on the southeastern side of the Thames But 
If occasion should demand It can be dispatched by 
mean# of mains under the river to the northern tarri 
tory Tb* maximum water level of the reservoir Is 
appro x im ate ly 114 feet above ordnance datum The 
depth of water throughout the greater part of the 
structure to about 11% foot but In a part of the north 
eastern section it reaches a depth of 84 feat 

Th* res er voir to divided at right angles Into four 
sections each of which Is Independent of the other* 
so that any one may be emptied when desired for 
rtoaulng without Interfering with th* *errie* wit 
able appliances being provided for diverting the water 
from tb* supply main into on* or other sections The 
building to erected on a natural day formation the 
flooring being of solid concrete terming Inverted 
arches crossing one another at right angle* From 
th* apex of each groining spring plain of solid brick 


work of cruciform section to carry a brick roof oom 
prising a ssrlea of segmental arche* running parallel 
the whol* length of the structure with segmental 
Jack arches at right angle* carried from pier to pier 
throughout the series The reservoir la therefore 
divided Into n serlea of rails SI feet ( Inches aquar* 
from center to center of the brick piers the thickness 
of the brickwork of the Utter being 18 Inches with n 
width ncroe* of 4^ feet Down the centers of the In 
>erted arched floor extend drainage (tunnels communl 
eating In a wtU near the lntereectlon of the reservoir 
Into the four section* while at the actual point of 


place* where the preaeura to the greeted the but 
tresses for the retaining wall are carried hack to the 
fourth bay from Its face Around the outside of these 
■ staining walla a puddled clay wall 8 test thick to 
provided the puddle being taken well down Into the 
London clay and rendered thoroughly watertight by 
careful tamping This wall Is carried up to and 
connected with tlie layer of clay extending over I be 
entire roof of the etru ture On the northern and 
parts f the eastern and w stern portions where the 
lop of the roaorvolr pr J tn alove the natural air 
face of tho ground an earthen embankment la pro 



wlmg principle of dividing the reservoir Into bays lift t 

Intersection of the division wells la a circular valve 
chamber 84 feet In diameter extending from the hot 
tom to the roof of the building and into which lead 
the mains ter supply Intercommunication with the 
four section# and drawoff them pipes being of 48 
Inch** diameter and fitted with 36 Inch valves operated 
from a valve house above 
In addition to the brickwork for the an bed roof 
ing there la a B inch outer covering of com rete fin 
lshed with cleau cement upon which Is distributed a 
thick layer of clay and 6 lm has of mold originally 
cleared from ths alt* so a* to present a flat level top 
surface At frequent Intervals < Inch air pipes are 
distributed over the bays for ventilation and almU 
•Ion and secape of air during the respective pro cues 
of emptying and filling the reservoir 
The two division walls which run at right angles 
and divide the reservoir Into four set lions ire cam 
bered back to back with the intervening spare filled 
with concrete The outer walls are of con ret* with 
brick lining ample precautions having been taken to 
bond tho two thoroighly together The thickness of 
the retaining walls varies from 16 feet to f feet at 
the base and each bay Is provl lad with a I litres* 
reaching in moat case# to the first pier In those 


area being a little over 10 a re* 
The suppl Is drawn from tl 42 
Inch mail whl b brings the 111 
tered wate from the | umplng sta 
l on at Hat [ ton some 17 mile* die 
tant The 11 t pipe Is of the 
■an e llameter llesipply ai he 
augmented from d i well pump¬ 
ing station whl hi s be n ere ted 
on tl e site ai d from w hi h a large 
quantity of water an be dra n 
This well has a II meter of 11 fist 
and 1* sunk for a depth of 300 fret 
the lower halt of whl h Is tl io igl 
chalk He tilings 1 u been driven 
Into tho latter In all dir t ons to 
a total length of 3 400 frit The 
water la raised by t to seta of three- 
crank vortl al triple-expansion en 
glnes coiplel to deep well p jp* 
having yllndera of 18 Inches bore 
by a strol e of feet The water 
n addition to being dls hnrged Into the 
olr can le lelverel lut mains fe I 
reserv Inf lie vl fully Iht total 
rpr se Ims teen II 200 000 


Another MMIlute for lulls llahher. 

A G Inrlg has patented In Great Britain and Ger¬ 
many a new pro ess for i eking a silsllluta for Ii 11a 
nbber Tie mat rlsls use I are an In il refus apa 
ble of ylelllng gelatin ills sulphur bn nates and 
sodium stannale tie allltlnn of the lasliuined salt 
being the dlst ngulnhlng feat ire of the pro as 11 s 
proportions rerommci led are an mal refuse 100 
parts water 0 parts oil 20 to 6 I i arts These Ingre 
clients are stirred together for 1 o it an fliour and 
thpn 1 p r ent of potassium bichromate and 1 per rent 
of sodium stannnte are ailed Tie mlxtire I* tied 
heat d to aboit l n leg I an I lei t at this leniert 










ia 



M KRCULB8, which U the 
constellation represented 
In the initial of thin ten* 
tence, while not a* bril- 
llnnt m tome other*. U 
one of the moot charac- 
terlstle figures In the 
■ommer nky 1U mont 
distinctive configuration 
to • quadrilateral of 
third magnitude ■ t a r ■ 
ehaped Ilka the keystone 
or an arch which at our hour or observation Is almost 
eiarlly overhead, and which can always be easily 
found eln<e It lies about one-third of the way from 
Vega toward A returns. The rest of the constellation 
tan be easily made out with the aid of the map 
Heveral of Its Individual star* are noteworthy The 
star a In the hero’s head. Is one of the reddest of the 
brighter stars, snd shows an especially fine banded 
epcttrum—an evidence of relatively low temperature, 
and like many such stars, varies Irregularly In bright- 
nesa. It Is also double having a green companion, 
visible with a small telescope { la also a line double, 
having a companion about 
1/20 of Its own brightness, 
which revolves about It in 
a period of 34 years. 


they i an hardly be sopa- 
raled by the greatest tele- 
scopes but when they are 
farthest apart (aa 1* 
nearly the case at pres¬ 
ent ) the comparison can 
be seen with telescopes of 
moderate aperture though 
still too difficult for small 


Another Interesting sys¬ 
tem Is g which has a taint 
companion 30 sec distant 
which shares lu ths large 
proper motlun of Its pri¬ 
mary and la ltaeir double, 
with a period of about 45 
years 

Both theae last two sys- | 
terns nrs tnlersbly nsar 
us their distances being 
ahont 20 and 30 light 
years according to the 
best determinations 

Still more Interesting to 
tha telescopic observer Is 
the great star cluster 
(one of the fluest In the 
lies vens) which lies al¬ 
most exactly on ths west 
ern edge of the "key 
atone between the etare 
C and i/ it la dearly 
risible In s Held glass as 
a spot of light with two 
small stare near It, but tt 
requires muih greater in 
■trumeutal poser to show 
the Individual hI nrs of 
which the cluster le com 

There are thousands of 
them, scattered near the 
edges hut condensed to an 

almost continuous Muse of light at ths oenter—e. very 
Impressive spectacle 

With an Instrument whlrh Is not powerful enough 
to show the separate stars, the duster la still easily 
visible and looks uibulous, I s, hazy and without 
sharp boundaries If It wars removed to a dosen 
times lta present distance, It would preeent this 
appearance In our largest telescopes. 

It to therefore natural to aak. Are not the numerous 
nebula or all sixes end shapes, whlrh can be seen, 
or better photographed, In all parts of the sky, atm 
ply star clusters so distant that the separate stars 
cannot be seen? 

For an answer to this, we must Appeal to that clue 
tc many a dddle of the universe, the spectroscope 

It le well known that a spectrum showing bright 
lines to due to glowing gas, while a bright spedrum 
crossed by dark lines to given by a glowing opaque 
body surrounded by a gaseous atmosphere—in other 
word*, a star 

Now the nebula may be divided into two .otoeem. 
Some, like the great nebula of Orton, are coospfeo- 
ouely green In color, others, like that In Andromeds 
are white Those of the former (Hass show a spec¬ 
trum or bright lines, which prom that they are com 
posed, or rather that the luminous part of them oon 


Scientific 

slits of, certain ga ss e - ■ hydrogen, heOnfm, and others'- 
not yet Identified. This has been knows for forty 
years. But the white nebula, among which an to 
be counted all those remarkable objects, the spiral 
nebula, here til) very recently defied inve stigation . 
They are so faint that nothing can be dose with them 
visually, and photography demands very long expo¬ 
sure* One or two fairly su nre qsful plates, obtained 
by different observers, showed a continuous spectrum 
crossed by traces of dark Unto, but the matter was 
■till rather uncertain till the pubUcaUcm of some re¬ 
sult! recently obtained at the Lick O bservatory by 
Mr. Fath. Using a specially deal gold Instrument 
and very long exposures (oontinned for several suc¬ 
cessive nights) ha has obtained photographs of the 
spectra of a number of white nsbalto, which see of 
the highest Interest the results of the earlier oboerv 
era are confirmed and extended The greet nttrala of 
Andromeda, for example, shows a Spectrum crowd by 
dark lines, tack as would be gives by a cluster of 
stars most of which ware like (ho sun. Other* show 
line* more like those In the apedtrom of Birins, and 
others a combination of dark and bright Unto, aa It 
they were composed both of stars and Of luminous 

A number of star clusters, photographed tor a test, 
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showed clearly the dark line spectrum predicted by 
theory It seems therefore probable that these white 
rebuke era really star clusters of immense else at 
enormous distances. It will not do to speak too pool 
tlvely, for a determination of the parallax of the An 
tirotneda nebula by Bohlln places It quite near us, at 
a distance less than twenty light yean—In which 
case the component "stars” would have to be mere 
specks like the asteroids In order not to be directly 
visible It to possible that this nebula may be An 
ordinary mar like tbs sun, surrounded by foggy mat¬ 
ter of some serf which obscures its direct rays, 
but to Itself visible by reflected Tight, but further In 
vestlgntlon to ne ce ssary before this question can be 
settled 

However, It asms almost certain that ths KtJky- 
Way viewed obilgttely from a distance of thirty tifoto 
Its own diameter, would appear as s largo oval, told 
probably spiral, nebula, giving a dnrk-Ufia spectrum. 
And It is csrtpkrty open, to anyone who ohetoto. to' - 
believe that the Andromeda nebuli, fr tohera.of tto* ' 
sort, tre thMtfitotto »ptntf gtoaxtto ooMpambto 
baps to our own, wWotmAtiees mnttotto-d# torn* 
betray themselves to our telmoOpSS, rrefc ss thorn of 
the Milky Way do to our aagldM tfm, toertoy ss a 
spot of light ing to*.. 


atw wtol ««i nssr tbs sputMira'ktoMlit.- } ' 
SWes to st s modstto* hwgkt. to »b* tooMrwMt, ind 

Areturs* almost Sbevp ti Leo, ‘which oOntofos tbs 
bright star Kagulua and the far brighter pto&fC tes¬ 
ter, la low in the west, Qt tha remalntojt sOdtooal 
constellations, Libra Is marked by A fAthto ooosple*- 
oos pair of stars half way between Bptea and Antal-** 
and Capricorn us and Aquarius are rising. 

Tbs two bright stars In ths Milky Way, to the *A*t, 
art Attalr in Aqulla snd (on the left) Oeneh In Cyg- 
nut. The still brighter star higher up to Vega, In Lyra. 

Una Minor and Draco are high up abort ths pole 
Ursa Major to descending in the northwest, wad 
Capbena and Cassiopeia coming up In the northeast 
ths VLAirrs. 

Mercury to morning star ait through the month, 
and to wsQ observable during the lint half of it, Ms 
to at bis greatest elongation opr ths 7th, tbd rises 
about t 40 A. M At this tltos he Is on the borders 
of Taurus snd Gemini soma distance Rom any 
bright Star, and to should 
he easily racogatoed. 

Venus to evetoing star in 
Cancer and Leo. setting 
about 140 P M, In tha 
middle of the month On 
the evening of ths 37th 
she to vary near JRegqlua 
Mars to In Pisces, snd 
rises shout 10 P M. In the 
middle of the month. By 
1U dose he to within 50 
million miles of the earth 
and very bright. 

Jupiter to evening star 
In Lao, totting about 10 
P M toward tha middle 
of the month 
Saturn is In Pieces, east 
of Mars He to In quad 
rature with the sun on the 
16th. and la due south at 
0AM 

Uranus to Ip opposition 
on ths Uth. At this time 


6e., declination 33 deg 
33 min. south—w h 1 c h 
places him In Bagjttartue, 
about two-fifths of tha way 
from the bowl of the 
Milk Dipper toward a and 
ft Capricorn! and far from 
any convenient reference 
stars for ths naked eye. 
By making a diagram of 
the start In this region, 
with the aid Of a field 
glare, he can be Identified 
by hie motion, which to 10s 
of a A. to the west, and 
30s of declination south¬ 
ward, per day 
Neptune to lb conjunc¬ 
tion with the sun on the 
3th, and to Invisible all 
through tbs month. - 


The moon to foH At 7 (k, 
M on the 3rd, in her tost 
quarter at 1 A- M. on ths 10th, new at • A, M. sn tha 
17th. and In her first quarter at 7 A, M.os ths |5th 
She i* nearest the earth on the 7th, snd remotest on 
the 2trd She to lo oonjujnotkm With, Ureaftt'Oa the 
3rd, Mara on the 3th, ftgttr* on lbs 16th, JttTcury 
on the 15th, Neptune on the 'Wth. Venua axpfe- t»h. 
Jupiter on the 36th, and Uraana again oalfc* ***•' 4 

The Artoosrms* tetegrifplH. bmaMraU; «%’flwh-. 
ttm are win* wild to Java, gay* lfs.*to*»6 fa ttft.JjW' 
Ity, Mtoffho Dfodfor 

Is about M feet. Th* tree to 'Hfttf ***&Mm*& 
to, not to h* eonfotmded wKh. AM, 

(A tootosj 



Ths Instrument cost the writer abont $2 50 and 
to the present hw paid for Itself several limes 
email Jobe 


e of Iron In the form of a 
Y. and fastened to the stern of the boat to support 
tbs shaft A longer piece Is fattened to this and to 
the bottom of the boat to protect the propeller A 
projection of this In the rear will carry the rodder 
A small shaft log Is titled Inside the boat, with the 
atoning box on the lnelde, which can easily be packed 
from the Infclde without removing the boat from the 


A B0KZ-XAS1 OUT OUTITt 

The spray pump described below cost me $11 One 
of standard make and not so powerful was priced at 
$16 Any ordinary workman who Is bendy with tools 
could put my sprayer together In a day It has 
proven so valuable to me that 1 wish to make It known 
to everybody It was assembled from Ibe following 
A riding cultivator frame pole and wheels (old scrap 


happy un nmvxTnro nmnuT 

While the surveying Instrument of which a descrip¬ 
tion follows Is not vary accurate, still If proper oars 
bs taken In Its construction It wUi b* a 
tor alt ordfnnry pirrposee * 

It Is built as follows To the base, A, of 14 Inch 
pins secure tbe uprights B, B. of 5/lAlnch pine The 
body. 0, of Vi-Inch pine. It binged to the uprights 
by a 14 inch brass rod which passes through a block, 
D, Secured to the underside of the board C On tbs 
body O are mounted the two sighta J0 R They are 
made of brass and are binged so that they can be 
folded down out of the way when tbe Instrument Is 
being carried The sighta must be mounted on the 
center line of tbe body Two spirit levels t are 
mounted on the body C at right angles to each other 
The ootnpaas O Is fastened directly over the center of 
the Instrument with four wooden fasteners Ths pot! 
tlon of the N. S. H. and W points can bo seen on tho 
drawing 

The “telescope," B, Is mounted on the side of the 
base and la held in place by the two braaa bands. It 
Is made of 1 Inch tubing with a U Inch piece of braaa 
tabtng /. fitted In one end tor the eyepiece At the 
other end are two cross hairs. Thla Is used for level 
fag. The protractor X Is fastened to the block D and 
IB used to measure vertical angles. As the body Is 
moved tbs protractor turns past the pointer L and 




noTioi nioirnro uuminiT of agitato*. 

iron) a good ooal-oll barrel (price $1) a 11nch rylln 
der cast Iron force pump ($C), a plain brass 2 inch 
cylinder and valvea ($2) a piece of good % tmh 
hone and a spraying noxsle ($2) Total coal, $11 
After putting the above material together 1 was able 
to get easily a pressure of 150 pounds per square Inch, 
a very necessary prorequlslts to apply the Bordeaux 
mixture with the right force 
Directions for assembling are as follows Take the 
valves out of the cylinder of any cast Iron forro pump 
Replace these valves with the plain brass Z-lmh cylln 
dtr and valves Out off with a hack saw tho 3 Inch 
cylinder to the right length to Just fill the cast cylln 
der Fill la the space between cast cylinder and brass 
cylinder with planter or cement, being 
sure that the brass cylinder is In tbe 
exact center of the cast cylinder Attach 
tbs plunger valve of brass cylinder to tbe 
plunger piston of the force pump and 
couple up Ibe piston to the handle of the 
pump so as to get a full stroke. As only 
s small amount of liquid Is needed In 
spraying the object of this redaction of 
cylinder U to leseen the flow and Increase 
tbs pressure. Tbe reduction of 1 to 3 
halves ths flow and doubles the pressure. 
Mount ths pump on the barrel and the 
barrel on tbe riding cultivator frame. 
Make an agitator as follow* In the bar¬ 
rel, near the bottom on the end or bead 
ef the same, bang with a T-hJnge a hoard 
mads of cak lxdxS feet to swing up and 
down. Connect the hoard with the pump 


IS 

plunger by a steel rod so that it will swing Up and 
down with the stroke. The steel rod should inter 
the barrel through an opening made to penr 1* the 
liquid. 

1 use this machine to spray my hen house with 
lime and coal oil at the rata of ion square feet per 



THX HOME HAD* SPXATXX OOMrLITl 


minute It makes a good Job at whitewashing as well 
and Is death to bugs and mb robes on my fruit trees. 


As the garden lioaa gets a llllie old and begins to 
aw ell lUsoon gets out of commission altogether If not 
attended to. 

A simple way to mead It Is to wrap the hose with 
ordinary twine width will make It last s few more 
eeasons As It Is uo easy matter to wind this cord 
by hand and get It even and under uniform tension, 
the writer has for many years used the simple con 
trlvance shown In the accompanying Illustration 

It constats of an ordinary flu can, with a lid Into 
which Is put the hall of twine In the renter of the 
bottom make a small hole, through width pass the 
loose end of the cord Thence let It run down the 
side of tbe can through a tension device and to the 
boss To tbe cover of the ran Is soldered a small 
piece of tin bent lo a right angle and forming a guide 
for tbe hose. The tension device consists of a short 



DkVICl TO* WKAPPIXO OAJLPKX KMX 


pleco of metal with Its upper end bent outward form 
log a fulrruin Tor a short spring-compressed lever 
Tbe latter at Its lower end has a small bole therein 
through wtdrh the cord is passed A short stove bolt 
serves to regulate the tension on tbe lever It will 
bo observed that tho cord Is pressed agntnst the can 
by the lever Die whole device la now soldered to 
the tin inn 

In use tbe can Is turned srouml the hose, and 
with the tension properly adjusted the twlno will 
wind around tbe hnse very closely and It will feed 
the ran forward automatically It will make the hose 

slightly smaller and thua close all tbe small pane 

lures, through whtih the water percolates, between 
tho several layers of the canvas By giving the cord 
a coat or two of some waterproofing It will be found 
that the bow will lost as long again besides it will 
stand a great deal more pressure than before 


A GOOD fTMTITim FOX LXATBXX BUTIHO 

An excellent substitute for leather belling can be 
mads from s piece of ordinary Are bow splitting It 
up the middle Into two parts, I e two belts <au bo 
made from one piece of hose The writer has seen this 
done on more than one occasion with perfect eatlsfai 
tlon 

According to a contemporary tbe largest trensmls 
slou line In the world Is that of Ibe Niagara Byrni use- 
Aubum line, which transmits 30000 horse-power over 
a distance of 163 miles The line In parts Is designed 
to carry 60,000 boras-power 


















































































































































































































































































































































































































































at tifettfc ttof* suggest meat force- 
ttl toibtoth fioaflWtins that but llttla 
i the* a eeniery ago pmlM 1 b 


svssy'#'* tot tt* tndtvU|ual and peers § 
in* MjttjM* *u«* uatlk* tM otto. ex | 
cm* or fl 

th* mm q mt **U l&tstmttog this oon | 
-drtton to a tow* Ajadrlan all standard of [j 
IT*, wtoto to* various mm 1 scales U 
shoe to* Mbto that metrology and men 
nt*Hoa «ws to the oollactlon of excise 

tttok the slat** and poaalbU abaci of 
tb* naoUthlc age la Koto to the modem 
togntlag arithmometer of the accountant 
or prtotasfonal calculator certainly la a 
far cry, bpt the steps art marked and are 
Shown to tto* collection In the begin 
nlog |k 4 eqne ei e or Impression from the 
Batemlg akaeo*, the sarilest one known 
the* the Chinese swan pan the Japan uae 
■orphan, the Korean bonaa, the old Jap- 
anew watt the Ruudau stchotQ the Ar¬ 
menian a bar tie and other similar forma, 
many of which atilt In use suggest the 
familiar frame and beada of the primary 
school Bat by such schemes slide rule* 
and more Involved deviree artificial calru i 
lation has progrees o d to Its present state 
The many readers of the Sommrio 
Aumkan Interested in magic squares 
perhaps will he surprised to learn that In - 
the Ylh King one of the greatest Chinese 
classics, here shown In written menu 
script on silk* Is found ths first trace of 
the magic squares attributed to Fob HI 
(B 0 3313) the traditional founder of 
the nation aa well as of permutations 
and possibly of binary numerals. Indeed 
number mystli Ism aa shown in the magic 
squares and like phenomena turns up In - 
many Interesting forms and places as Is 
shown here by plaster oasts of Inscrip¬ 
tions from Chittagong India and In more 
modern \Jtm«n In a reprodu, lion of Ddr 
er a Melancholia where Is exhibited the 
oldest magic square known to exist In 
print The magic squares by Inscriptions 
and manusortpts may be traoed in aatrol 
ogy, white some Interesting Pall and 
Blaghslsse manuscripts on palm leaves 
show forms of Its expression In India 
A Collection of dice would seem hardly 
In plat* In an educational museum but 
aa the historical development of this 
game which la one of the oldest If not 
the oldest of the many number games ~ 
ran be traced over at least 3 000 years It 
lends Itself readily to exposition And It 
la Important farther in that its Influence 
In educating people In the uae of num * 
berk hag been gecond only to the school j 
In Prof Smiths collection we can view 
dtge (Mnn Etruscan tombs from the re 
maids of the Persist! Invaders from Kar 
ask lu Egypt a dlvtnatlon eikosahedral 
pit** Of tbs Ptolemaic period long dice 
of the Reman conquerors of lower Egypt 
logded diet of Rome dice of Renaissance j 
Europe, and eo on to our own times j 
•rgg many medals of famous mathema • 
udkma hers shown of themselves make a i 
atoms exhibition, with Newton honored j 
to twelve different medals and others . 
hseflttMWfe famous In proportion and 
thaw tt* original manuscript* auto 
grmpto gitoKortraJta bring to tb* study of 
thtor<w*rim much that (* personal And 
**,4*4 tt* mathematicians of the East 
I'llstowmi With those of tb* West them 
toMUfeta as manuscript* of . 
thh Writ *f Masham, ths grsatsst of 
ntol** mathemattalans, who flow- 

J*fto*dfr>k twelfth ***** gad wboto 
StoMtttel Wtt to India aad 
“ owntrlto tofOeyloa god P*r- 
or* fammflto of the Atm* 
papyri, th* former 
maaneertto extant 
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(Conchteed fnm pspe 17) - h 

back again to Burepa by tba Arab*, la ""’h'u,;'' * - dl * pta7 
strikingly Illustrated In an Arabic manu- i“ ide"* 

Script ot tte famous mathematician of ««*« r^ 1 "' " * ■■*» . 
Alexandria, Saclld, the father of geom ^ / urrtrtmS 

•try, which dates from about 1100 A D SSUp diVJ£ui>* .nmiiw, t)ii 

and Is thonght to ha the oldest snrrirlng a m i-.,k*r 

manuscript of this great work But g*’ w }^}. l ^ 1 “ r cl11 ^' „ J 
EMlfd went even to China, and Prof iJJJMSf. . 

Smith has a Cblnaae translation by Mat tw i W H J 'T\. r 
too Ricci, written about 1000 Kvim ?Liuhi« fmiw v?‘ii r 

With the revival of learning In Rurope Stljfci 'ff^nsnn 

the Arable maniisnrlpta were translated " l ' n ‘ n, ' u ” 

Into Latin and there are In the collection RUIU'ai-i.ti .""w » 
several editions of the fifteenth and ala iJEI£»n ,, *K , “r ,,, Vinii-ii il 

teenth centuries. With a brief reference mf-a ■Vila mamini n^'u 
to the caste of the Babylonian mathematl j *i 

cal tablets found at Ntppur, and original \ wi! 

cylinders with matbsmatleal Inecrlptlons *};*. a i w« 

In cuneiform rbaracten It la only poo- .\£ I £’ ,,, ** r 

Bible to mention further the material ac- mu fir ,ic fmn rnrn.iT »> 
cumulated for the atudy of the growth of au.nmiM n* r| ES < (ii‘ r t«t>iim ii 
various number aystema especially among m u m*u« 

the Hindoo, Aruba, Greeks Romans, and **,'** 'LV'nd 

Chinese This Is shown In the ret Inning TlB J™ Wf 4rrlrr , 

counters. In the money. In strings of hiRfenint «"n 

beads for ornamont and for rellglou* use nwi ' i mm r 
and in various commonplace articles, Tr£j"!!5 iV/uiif *r l, T'°« j 
where the growth of the realization of wSSSIntef’SSiiai 

numbers and the development of tho num Ti hiu^ 
ber win la typlfled tSSSSi < . , „,„nUn„ 

It would Indeed be harder to Hod a nA h < < .ii.wirr 
more Impressive or direct way of demon Tru''Tin' 1 *'' < u w. 

stratlng the part that mathematlcH has ^lllT |”'l.*mluu' n vl 'i' ui»k^ 
played In the development of civilisation T|J» r , K |t A Kr l 1 'J|,“" 
end knowledge than by a study of Prof Tire ■taRtt' "Wju * >»<**, 
Smith a unique collection uhleh appeals Tiro 
With quite aa much force to the raaual Tin Viu^i' j* n si«nii 
observer an to the student of mathematl n v 

cal selenos. vShTirthS V"a.i« 11 
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THE XLX0TSI0 UKJOKOTITX OT THE TV THEE 

The announcement haa recently been made that the 
New Haven Railroad Company In about to extend Hi 
electric zone from Stamford to New Haven a dletance 
of over forty uillen It la uuderatood that In all Ita 
oaoeutlal features the aanie ay atom will he employed 
aa that which hna now for nearly two yearn been In 
nu<ceaaful operation from Stamford to New York, and 
the announcement in taken to Indicate that the bold 
experiment which the New Haven Company made In 
equipping Ita four trai k trunk line with an alternating 
current plant and overhead conduttora transmitting 
current at 11 000 volte directly to the loiomotlvcn has 
proved to be thoroughly successful Thin Important 
oztenalun of the «lartrlr rone Is particularly significant 
In view of the fait that rontempurnneounly with the 
change of power on the New Haven system the New 
Tork Central Hoad which nses the same terminal 
station at 42nd Street New York, equipped IU own 
four track road with a direct-current system lining 
650-volt direct current and that the two roads have 
been operated aide by side under practically Identical 
conditions 

Under eaih system alternating current of high ten 
elon Is generated at a central power ilnilon On the 
New York Central line It Is elopped down and con 
verted Into direct current In sub-stutlons On the New 
Haven road the transformers are carried upon the 
locomotives themselves, each of which therefore may 
be said to act aa Its own substation In the latter 
case thore is the dleadvantage that there Is a great 
increase of weight In proportion to tho power dellv 
orod to the axles This Is shown by the fact that, 
whereas the New York Centra) locomotlvee can de¬ 
velop 2,200 horse-power for s wolgbt of 103 tons the 
New Haven locomotives can develop only 1 000 horse 
power on 107 tons Consequently, It le necessary to 
employ two locomotives to make schedule express time 
with a New Haven express train of from eight to four 
teen i are whereas a single Now York Central locomo- 
tlvo can haul the same, and Indeed an even larger 
number of care and maintain tha achedulo 

Recallin' of the Tact that the New York Central Com 
pany has not as yet extended Its electric zone be¬ 
yond High Bridge which Is about seven miles from 
the 42nd Street terminal no opportunity has been 
attorded to tent the behavior of the locomotives In 
hauling heavy trains over long distances, and the 
question has been raised as to whether they will be 
able to aland up to thla service with the same regn 
tarlty as has been shown by the New Haven locomo¬ 
tives, which hfcve been regularly making the run of 15 
mllee to Stamford without developing any trouble In 
the way of overheating of the motors, etc. 

Up to the present time neither company has shown 
any disposition to make public the details of ths cost 
or optfaton Both have declared that In point of con¬ 
venience and regularity of service the electric has 


to more than offset any Increased coet due to the heavy 
Initial outlay It Is certainly algnlflcant that although 
the mechanical, electrical and Indeed all the physical 
elements of tbs Installations ha vs bean made public 
with surprising candor, absolutely no definite state¬ 
ment has been given out as to economy of operation 
It ia to be hoped that tn the Interest! of electrical 
science and for ths furtherance of this most Important 


Scientific America 

question of the electrification of steam nxitroeda, the 
two companies concerned will consent at an early date 
to publish this eagerly swatted Information, 


In raising the displacement of Its battleahlpe to 
26,000 tons, the United States government has pro¬ 
duced a ship which the taeseds ths largest ooa tem¬ 
porary battleships built or building of any foreign 
navy, not even excluding Great Britain If the new 
vessel* are constructed with s rapidity equal to that of 
the foreign navies, our navy will possess In ths ' Wyom 
Ing" end her sister, st the time of their completion, 
the largest and moat powerful betueehlpe afloat 

Thla eztrsordlnary Increase In else brings With It 
some serious responsibilities, prominent among which 
Is that of tha provision of drydocks capable of accom¬ 
modating these monster vessels, not merely whan they 
era loaded to their full displacement but when, as the 
result of the terrific wounds which even s victorious 
' Dreadnought." of the futnre Is bound to reoelve tho 
vessel may have mink some six or seven feet below her 
maximum draft 

The foreign governments, notably Great Britain and 
Germany are folly alive to the Importance of thla 
question Great Britain possesses on her eastern and 
southern coast eight drydocks which are available for 
ships of the Dreadnought ‘ class, and four are In 
coarse of construction this estimate Including both 
government docks sod those owned by private ship¬ 
yards. On the west coast there are tlx docks, making 
eighteen In all, whose depth and entrance width are 
sufficient to act oromndate the largest battleships Ger¬ 
many has under construction or already completed 
twelve docks of the requisite capacity 

In considering our own docking facilities It will be 
well first of all to stats the dimensions of the 28 000- 
Lon ' Wyoming " Her beam will be St feet 2% Inches, 
her draft on full load dtf|flarement slightly lesa than 
30 reel and the length 566 feet At the present time 
the depth of water over the Bills of our largest dry 
docks would be sufficient to float the ‘Wyoming’ over 
the sill on her full load displacement only at high 
water and even then with but a slight margin to spare 
The navy yard docks that iould accommodate her and 
their depth of water over sills ore Portsmouth, 30 
feet, Boston. 30 feet 7% Inches, New York, 33 feet 6 
Inches League Island Pa, 30 feet Charlestown, 34 
feet, Mare Island SO feet, Puget Bound, 30 feet, and 
the new Pearl Island dork, 35 feet depth at Hawaii 
To these must be added two private dorks, one at Now 
port News and another at Ban Francisco, each with a 
depth of 30 feet The rest of the naval drydocka. 
eeven In all, are either too narrow or shallow to admit 
the ‘Wyoming” st full load draft The new docks 
which are now under construction or have lately been 
completed were originally designed to taka s battle¬ 
ship of any size, but the dimensions of onr ships have 
Increased so rapidly that It becomes an Interesting 
question aa to what clearances of breadth and depth 
these docks would offer, If any. In docking tha 
‘Wyoming ” 

We understand that the Boreaa of Yards and Doaks 
has been endeavoring to keep pace with tha work of 
the Bureau of Construction and Repair and that de¬ 
signs have been modified as fsr as possible to meet 
the new conditions The most Important considers Don 
la that of depth, since tha Injuries which a warship 
must suffer In sn engagement will In all probability 
Involve s certain amount of perforation of the hull 
and starting of seams, at or near tha waterline, and 
the entrance of more or teas water, Involving a pro¬ 
portionate increase In the draft of the ihip In a dis¬ 
cussion of thla subject, as affecting tha British navy, 
our contemporary, Engineering, estimates that If the 
boiler roomi of one of the British "Dreadnoughts" of 
20 000 ton* displacement were flooded, her displace¬ 
ment would be Increased about 3,500 tons and sbont 
live feet would be added to her draft, and If ths 
engine room and side compartments wore also flooded 
tbs draft would be In creased seven test above the 
original draft of 26 teat It li conceded to be poeeible 
that even the wlnga might ha also flooded In addition 
to the engine and boiler rooms end the ship still re¬ 
main afloat, In which case tha displacement would- 
be Increased from 16,000 to 22,000 ton* sad the draft 
from 16 to 19 fast 

Now st bar moan draft our own "Florida” draws 
88% test, and at full load displacement about 30 ;feet 
It la conceivable that at the close of a Here* engage¬ 
ment with a "Dreadnought” of her own power, whoao 
guns were aenred by such well-trained crews ss are 
found In the ns via* of one or two of the leading naval 
powers, the “Florida," even If victeriooa, might get 
beck Into harbor drawing 95 or 96 test of water to 
thla eonflltlon she would he barred from every oos of 
the drydocks which we at Precent poonsas, sad before 
she eould be docked temporary eoffsrttas* wonld hav* 
to he built aad a part of the water ptonpsd out, 

It may be sold la answer to this that U SsaaeJres 
to give to a drydoek a greater depth toon Oat Of the 
entrant)* channels to the harbor or port In which ft fcj 


uy are return to Iteeoafflwally daatfaoa* th refcpaua 

-dsmaada Of nariretore the retepaoa attpaalto 

IfOrk has bean dssptusd from a to towt; aad 


to the 
New YOrk 
In the 


ottorinto yarte, a due regard tor the tofnre 
should lead in the construction of an flusHUa* dry 


greater than tha needs of ths hour would areal to unit 
for At the came time it le only Just to the Barren at 
Yards sad Docks to stats that our pres en t dryflock 
i an fairly oomparable with there of 


the unvtn or m woki*, 

America still continues, by a wide margin, to lead 
the world tn the extent at Ita railway system, Out of 
a total of 564,867 miles ot railroad In the whole world, 
268,058 miles era located tn North America. Thla IS 
bnt llttla less than tha total tor tha three oonttasnto 
of Europe, Asia, aad Africa, Europe having lHW 
miles, Asia 55,294 miles, and Africa 18,619 miles, a 
total of 274,195 miles tor tho OM World, Booth 
America haa a total of 54,911 miles, and Australasia 
of 17,700 miles of railroad, which added to the Agorae 
tor North America, make a grand total for the New 
World of 820,569 miles. 

The above figure* form part of a report compiled 
by the Prussian Ministry of Public Works, for tha 
year 1907, which (hows that, compared with tha pre¬ 
vious year, the largest percentage of Increase Is that 
of 998 miles or 5 7 per cent In Africa, followed by 
7,637 miles, an Increase of 8 per cent. In North Amer¬ 
ica, and 2,917 miles, representing an Increase of 1% 
per cent In Europe The greatest amount of construc¬ 
tion In European countries was that In Russia, where 
1 625 miles of new track were built, France was next 
with 431 miles and Germany tmllt 411 miles. The 
largest additions In Asia ware mads In British India, 
where 909 miles aero built, China coming next with 
464 mllee In Bonth Africa, the largest addition was 
tn British South Africa, where the mileage waa In- 
t rosed 6'A per cent by the addition of 352 miles. 

During tha decade from 1897 to 1907, there was ex 
traordlnsry activity In the building of raUroada 
throughout tha world, 140,187 ml las of new railroad 
being built In that time reprenentlng'an Increase of 
28% per rent The largest gain waa In North Amer¬ 
ica. Th* statistic* of 85 per cent of the railroads 
owning ths total mileage given above show that there 
le a total oapltal Invested of nearly 541.000,000,000 ir 
the tame rate of coet ha* obtained In the railroads 
of which statistics were not available, the total out¬ 
lay on railroads, from their Inception to the present 
time, must be nearly $60,000,000,000 This would rep¬ 
resent an Investment of sbont 3*1.60 for each Inhabi¬ 
tant of th* globe st the present time. 


THE DOttOTITl Bin OF IBIS. 

The directive sense which Is possessed by bets Is th* 
object or researches made by M. Gaston Bonnier, of 
Parle, and be seems to prove "that be** possess a spe¬ 
cial sense like that of carrier pigeons. Bees can fly for 
two miles from the hlv* aUd are then able to return 
alter gathering their eupply of honey Langstroth and 
otben suppose that vision comes Into piny and that 
bees can ses for a great distance and can step note ob¬ 
jects on th* way so aa to And their path. Others, with 
Dadant, suppose that the hew are guided by the senre 
of smell, and that they can small flqjrsre at distant** 
of 1% rallea. The author makes exparlmeato to SCOT* 
that bees ran return to the hire without using either 
sight or odor As to sight, h* takas bass to a distance 
of 12 miles from the hire. In a closed box. They ah 
ways fly back to tha hive when released Th* satn* la 
true when their area art covered, to that sight la not 
essential As regards odor, sxpsrtmant* seees to prqv* 
that bass perceive odor* at only short d tstaBO aS When 


organa, Btatdaa, when th* brgana of small (antenna) 
are removed entirely, tha bsaa 'wMI return to th* hit*. 
M Booster makes the following - ex perime nt • At 600 


teat bam the hire U 


« placet s supply of ^rup. and 
It, prooisJlng to and An 4* th* hfv*. 

. -£ 


ttaah beta h* marks 

than ptaoe* a aseond supply at syrup at tha 
fane# from tha Mre, hut spaced at 20 tfrt from toe 
i nok angaged In tha to add 
it (hsaa an not UM aatea 
k wbefto rtm 
wwkttg aa tha fbut aappJr, had ha wafts thaw 
YTU. tfcna h*re ty* distort aate'Pf ‘ ^ 


»thla point, but ffcaW 
tha gr*4M m*rk*d « 
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the eltr of lfclthAore ha* Men ad ft 
there ffiptfc from th# etty to tbe am. If we except 
tka crossing off York's Spit at the mouth of Chesa- 
psoka, BU 1 ,' 1 Pt » >Mt and a channel width of <00 feet 
Opposite Font McHenry the channel la to ba widened 
oaf ts ffifertds an anchorage far oceangoing vessels. 
Jit ' f precipitation of the rainy aeason la 


Oaaatlim on tha Panama Canal Th® rainfall In April 
wo* tvS« Indies, In May it wa* DJI itiohaa and the 
excavation fan from 2,454,949 rub'o yard* In tha for- 
mar to MM/MS outdo yards In the latter month There 
la as increase, however. In tha total amount of con¬ 
crete laid, whloh waa 11 ADD cnblo yarda In May as 
fiataat 7,*78 cubic yarda In April 


Tha evetufa speed for the transatlantic passage Is 
now within Oil knot of the 80-knot mark On June 
list, the ‘'Mauretania” on her passage to the eastward 
pasaad Brow Head at g A. M, having made the passage 
from tha Ambroaa Ughtahlp, 8 -ndy Hook. In 4 days, 
17 hours, and 81 minutes The successive day ■ runs 
were MS. AM. «0D. <00, and S84 miles. The total dis¬ 
tance is 8,837 knots, and It waa covered at an average 
hourly qwed of 26 88 knots. 

Tha new United States ships of tbs ‘Dreadnought’ 
type, among other novelties of construction will em 
body three electric passenger elevators. They will 
have a lift of a little over twenty feet, and they will 
be nabd mainly by the watch offlcere whose duty takes 
them from fl reroom to ft re room The elevators are 
rendered necessary by the fart that there are no doors 
between tire romps on the new ship* The first ele¬ 
vator to be used in the United States navy was In 
stalled on tbo hospital ship ‘ Solace” during the Span 
tab war 


Ilia worldwide falling off In business In 1908 made 
itself felt in tho traffic through the Suez renal Dur 
lng 1908 there passed through the canal 3,795 veaeels 
of 18,833,383 tone net, a decrease of 472 vessels and 
1,088,161 tons as compared with 1907 There woe an 
Increase in the size of the Individual type of vessels, 
and the average time of passage, seventeen hours end 
twenty-four minutes, was the best tbst had been made 
ta any year since the canal was opened 
ft Is understood that a majority both of the Cana 
dlan and American Commissioners of ihs International 
Waterways Commission will recommend that a dam 
be built on the Niagara River, opposite Buffalo and 
Fort Brie, for the purpose of ralelng the level of Lake 
Brie. In the autumn of every year there Is a fall of 
about two feet in the level of the lake This redac¬ 
tion of available navigation depth seriously affects the 
shipping Interests, and with ths Increase in the slue 
Of vessels It Is becoming a menace to navigation. The 
estimated cost of the dam Is about 86.000.000 
Ths growth in size of steamships and In the cost 
of labor and the materials of their construction hoe 
earned a great Increase In the total cost of trans¬ 
atlantic steamships during the past decade Thus the 
‘ Kaiser Wilhelm der Grosso," 1897, cost a little over 
$8.600 000. the "Oceanic," 1899. $8,000,000. the 

"Deutschland," 1900, |3,3GOOOO. and tha “Kaiser WI1 
helm II,” 1003. $4 000,000, while the eaUmated cost of 
the “Mauretania” Is 80.760.000 The most fruitful 
cause of the increase In coot has been the effort In 
eaah ship w outdistance her predecessor in speed This 
has led to an Increase In the engine power from 30,000 
hi tha “Kaiser Wilhelm der Groan" to 70,000 In the 
‘ Mauretania.” 


_ _ r who has recently made a tour of the 

waterways of the Middle West, to gather data rela¬ 
tive to proposed waterway Improvements, informs us 
that be was astonished to find what a large amount 
of freighting Is done by Individual storekeepers and 
smaller merchants In launches propelled by Internal- 
eomubetlan motors. The country storekeeper, living 
on ths banks of rivers and canals, has found that he 
can Ship hi* own freight from tbs wholesale dealer 
sad distribute U to Mb retail customer* by motor 
bogt, at a sort far below that of any other available 
ihegin of conveyance. There la In this fact a sugges¬ 
tion of future naafulngs* for abandoned canals in 
which the draft Is limited. 

Freunswtat* of the etajMe Battery Park at the south, 
grn sqd of Ma n ha ttan Island wars forcibly reminded 
0f- tba balmy day* of "AawrkaT cup racing, wbtn 
they wmr' A gang of Park Department riggers hoisting 
tots'a 0«W Handle, which tamed out to be 

-»— th* mast erf the old cup 

t Is burn of 
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ELECTRICITY. 

A novel grounding device la now In the market, 
whloh la made up of a number of double convex disks 
•soured to a central rod of a conductive material The 
disks are non-metallle, but are formed of absorbent ma¬ 
terial which retains moisture The advantage of this 
grounding device Is that It Is uot affected by odd* or 
alkalis, so that It provides a permanent ground con 
neclton of high capacity When the device Is pieced in 
the ground a pailful of strong brine la poured over It 
and u the earth Is filled In over the disks, more salt 
water Is added so as to Increase the ronductlvlty of 
the surrounding earth 

The reosnt agitation In the Southern States In favor 
of electric headlights on locomotive* baa led to the 
design of several very efficient turbo-generator sets of 
such design tbst they can be placed directly on the 
locomotive boiler and be driven lty steam taken from 
the boiler A very compact outfit of this type was ex 
blblted at the recent Muster Car Builders and Master 
Mechanics’ conventions In Atlantb City The turbine 
Is of ths Impulse type, consisting of a single wheel, 
provided with re-entrant paths for the steam whlrh 
receives nearly It* total expansion at the nozzles. One 
model shown was directly connected to the headlight 
Tt supplied a current of 25 amperes at a tension, of 70 
volts 

* minor standing at the bottom of & shaft 8 500 feet 
below the surface of the ground In the Clear Croek dis¬ 
trict, Idaho, can carry on a tclephonli < onversutlon 
with Chicago, says the Elec-trlml Review and Western 
Electrician However only a mlntr can telephone In 
such surroundings owing to the nolee of the drllle 
and other machinery In operation all about The tele 
phone Instruments used In tha mine are of special con 
struf.tion to protect them from dampness There is a 
regular telephone system connecting over one hundred 
mines In the Idaho BprlngMlatrlct all of which mines 
are tapped by an underground railway through which 
the telephona wires run 

n» first electric locomotive for the Detroit River 
tunnel lias been completed This locomotive has a 
weight of 199 000 pounds It Is of the articulated type 
It la provided with four motor* each adapted to de¬ 
velop a tractive effort of 9 000 pounds at 12 miles per 
hour The maximum speed of the locomotive is 35 
miles per hour It la provided with the multiple-unit 
type of control, the motors being so arranged that 
tbey way he operated fonr In iwrles, four In parallel 
or two In series and two In parallel Tho syalem of 
control makes It possible to start a train so gradually 
that the motion Is almost Imperceptible This loco¬ 
motive Is one of six which bare been ordered for the 
tunnel, and Is designed for use In hauling both paaaen 
ger and freight trains 

A* a substitute for large condensers using paper, 
glass, or mica for the dielectric, an elettrolytlc ron 
denser has been devised which consists of aluminium 
electrodes Immersed preferably In ammonium bor 
ate. Magnesium nr tantalum electrodes can be used 
but aluminium Is preferred because IL Is cheaper 
The current acting upon the metal causes It to be 
coated wILh a thin layer of oxide but this oxide !a 
very porous, and In the pores a gas la formed which 
serves as a dielectric between the metal and the electro 
lyto. The resistance of this gaseous dielectric In 
creases with the tension up to a certain critical point 
Experiments have been made with various electrolyte* 
and It waa found that the critical tension with sulphate 
of soda wa* 40 volts, permanganate of potassium 112 
volts, bichromate of potassium 122 volts silicate of 
soda 416 volts, citrate of ammonia 470 volts borate of 
soda 480 volts, and citric add* 586 volts. The hat ef 
feet waa that of ammonium borate with a critical ten 
Sion of 408 volts. There was quite a loss of current 
with tensions above Do volts 

On* of ths principal problems considered by tbe In 
tarnations! Meteorological Conference in London last 
week waa the question of wireless marine weather re¬ 
ports. Prof WIUIs L. Moore, representing the United 
States, urged tha necessity of adopting regulations 
that will compel a ship beyond a certain tonnage to 
carry wireless Instrument* and operators and to take 
at noon Greenwich Ume a dally observation of ths 
weather Observations received by a ship would be 
transmitted to other vessels so that by mean* of such 
relays the weather conditions over th* entire ocean 
would In a few minutes reach the oentrtl meteorologl 
cal office* In the United States England, Prance, Ger¬ 
many, and other Interested nations Forecasts could 
then be nude and distributed to tbe vessel* by wire¬ 
less telegraphy It Is believed that a universal system 
such ** this would be a great factor in saving Ilf* and 
property both on land and at sea. The conference has 
adopted an tntsrnatloaal weather signal eoda. Here¬ 
tofore American vassals have used flag* by day and 
lights by sight to convey storm wgrnlngg wbU* other 
nations hav* o**d balls and eooes. Now any one will 
b* able to read the weather signals, no matter what 
Ms nsrionalfty may be. 


SCIENCE. 

According to a recent report of the biological survey 
of tbe Department of Agriculture, rats destroy annu¬ 
ally $100 000,000 worth of American grain It Is estl 
mated that one rat will eat «u cents worth of grain 
In a year while of oatmeal It will consume f l 80 wortb 
Rat proof construction rupee tally the use of concrete 
foundations 1s urged os well as some rational method 
of disposing of garhngc und staring food 
Prot John A Breshssr of Allegheny calls attention 
to a pet Hilarity of the solm ullpuo of June 17th For 
h few seionds It wns an annular eclipse then n total 
eclipse and finally an annular oclipse again A1 
though we have rmords of annular ecllpseH for four 
hundred years and of total eclipses far Ihouuands of 
years Prof Rmsbear maintains that this Ih perhaps 
the first ih i urrrm e or the kind 
The excavation of Ilia Menelnon, the repultd tomb 
of Menelsus and HoIpii huu brought to light some 
Interesting Myrens-an relics imong them traces of 
frescoes fragments of pottery bronre nnd lend votive 
offerings beads double-headed axes terra-cotta ob- 
Jetts and the like The Manclnon Itself wan probably 
built about 6 B C In other words, six hundred years 
Inter than tha traditional period of Menelsus. 

Dr William Tell Kndlioh lisa brought to tbe notlre 
nr the Health Board of Hoboken N J a plan tor ex 
terminating the mosquito wlibli consists In planting 
mosquito-rlddcn Inn Ih wlfh arzolln The plant Is a 
native of Africa It In h short time covers marshy 
land with a layer threo inches I lilt k thus both suffo¬ 
cating mosquito larva and prevent lug the living In- 
aecta from depositing their eggs In the water The 
plant 1s said to have been used with some siucesa In 
the German colonics of Afrbs 
In a process recently patontod In Germany for tbe 
regeneration of vttlinnlzed Indin rubber fragment* 
of old rnhber ore mixed with from one-tenth to one- 
fifth their weight of aullln eud the mixture le heated 
until It becomes fluid The special advantage of the 
process Is the >onipnmflvcly Bmnll qnsntllv of solvent 
required Tho regenerated rubber 1 b said to be little 
Inferior to new nthher In elasticity and other proper 
lies II ian he vubanlved In the usual way and can 
efterward lie regenerated again by tbe new process. 

Th* danger of explosion of mixtures of sir nnd 
combustible dust Is well known Explosions or this 
chsratler Occur In flour mills and frequently In roal 
minus Mixtures of air and aluminium powder are 
very liable to explosion The mmbusllon of aluml 
nlnin powder produced a very high temperature On 
this hut Is based the process or autogenous welding 
of Iron rails which 1s known as alnmlnothermy Re 
cently In a fartory near Nuremberg where a metallic 
surface Ih glvun to paper by means of aluminium pow 
der the breaking of ths globe of an Inclosed arc lamp 
(Llllput) caused nn explosion whlrh killed two men 
and wounded several others 
Experiment* were recently made In France nn vnrl 
oils preservatives of wood Including carbon Ileum 
Avenarlua c arbonileunc I yon gas tar, microsol lysol 
antimony unllgermlne nnd hvdrnlluorU acid It wav 
found thot for spruce beech poplar oak, and Aleppo 
pins exposed In Ihe ntinoHphi.ro ths best preservatives 
are certainly ths curium Ileum* gun Ur and mb rosol 
The other substances c xnnilned produced sbsolutely no 
effect These same preservatives (carbonlleum gas 
tar end nilrrosol i are also most efficacious for the 
preservation of wood In the confined hot sir of mlnos 
Antimony and hydrofluoric Held are less effective 
Forxnol hus been recommended as a fly poison by 
Hovers) writers who have studied ItM action and the 
best method of using It It Is necessary In order to 
obtain good result* that the tormol shall be swallowed 
by the lusect hence the files must bo attracted to the 
poison by mixing with It an Jppetlxlug food and by 
spreading the mixture over a largo surface Honey 
has given poor results Tbe best mixture Is that of 
tormol with milk The best results are obtained by 
using a solution containing 16 per cent of the forms 
line of commerce 20 per cent of milk and 85 per cent 
of water, placed In targe flat vessels Most of the 
dead files fall not within the vesaels but around them 
sometime* at a great distance 
An InternttVynal agreement 1s reported between 
England France and the United States upon a unit 
of candle-power of luminous Intensity to be known 
as the International candle No change 1s made In 
France Which adheres to the bougie derimiilr noun 
nelly one-twentieth of th* vlolle or molten platinum 
standard, bnt actually 0104 carcel In England what 
ever small change may have been actually Involved Ih 
covered by specifications of the national pantans flame 
standard by reference to the amount of moisture In 
the air of the photometer room In America a reduc 
tlon of 18 per cant In the standard of candle-power 
maintained at th* Bureau of Standards will be In 
volved a change capable of being observed only by 
trained pbotometrista. 
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The Incieaslng demand for rubber In tbe various 
manufactures of the present Lime make* the bualneM 
of Itn t ro lu (I n one of the moat Important of modern 
enterprise Not only le tl e natural aour e of the aui 
pT~ eagerly sought and arefilly guarded but efforts 
for the cultivation of rubber bearing planta are recelr 
ng attLDtton In any parts of the uoild 

The rul ber of rammer e I* lorlved from i number 
of dlftertnt planta In fact there are many planta of 
ilore or leaa Importan •» from lie atanlpolnt f the 
q inntlly and quality of tie lie they pro luce 
Among those less gei en lv 1 now a a Mexican flant 
ailed uvayutr (prono need toy he) which la Identl 
fled botanlealty as Part) er m argmtat » 

The guayule la a deecit plant Tl thrives In those 
regions of relatively little rain throi gho it the r orthern 
half of Meal o ai d the mlghborlng areas of Teias It 
In u sit all ahr b tree-like and rarely attains a height 
Of four feet or a stem diameter of more than tl ree 
Inches s leaves ar sma 1 and of a silvery gray 
color when e Its apeclfl name argettitnm The plant 
prod ices an all yellowlal g een flo er leads cons stli g 
of many min te florets otly five of vhlrh In ea h head 
are capable of i roduclng seeds and ea h of these onlv 

Most of the r bber of omraerc Is prod ed by plants 
havli g a milky Jules or latex os It Is called In which 
the gum la f ind Tie lr ea arc tipped bv cutting 
Into or through the bark an! Ihe latex Is tolle ted as 
It flows down In the guayule plant no latex Is pro 
docsd and It i wt be subjected to an ei tirely different 
procees to ext act the rubber This artlclo occurs In 
the f rm of minute mlcroecopl granules deposits I 
thr i gl out the tissues of the atem blanches an 1 
roo s 1 ut es[eclally In the bark of these organa If one 
will take e very thin section f the atom or branch and 
examine It t der a lens he may see mu 1 of the tls 
euo densely crow led with small dark colored granules 
In tbpae gran lea deposited within the living cell la 
the source of tl e rubter to separate wll h req clr a a 
ap clal process 

Methods of extra tlon of gisyule r bber differ 


Seme obtain the rubber by trituration of the plant and 
a subsequent more or leee mechanical proce es otbsrs 
by means of solvents separate the gum from tissues 
after grinding them But the details of the proosm are 
kept secret the public not being admitted to the fac¬ 
tories which are surrounded by high walls with armed 
guards at the gates However several processes ars 
des rlbed by Dr F Altamlrano* in the Bolatln ds la 



ltxtra large guayule bush 


8c retarta de Fomeuto of Mexico One or the methods 
consists In first crushing the plants by grinding them 
It n ma hlne In which they ars tumbled among hard 
stones until thoroughly pulverised and the g immy 
sulstance collects In lumps with a raitaln amount of 
wooly tissue To Isolate tbe gum this material Is 
tl ei boiled over steam n an Iron vessel w Ith a double 
1 ottom and the woody particles afterward strained 
out After this operation Lha mass la thrown Into a 
tank or cold water again It Is strained ai d boiled 
an w with caustic soda until the woody particles are 
fi lly set arated and the gum Is precipitated by chlor de 
of calcl im 

The process or extraction of guayule rubber Involves 
• rrmi > > In from teUersofe *rtl • by Dr Xa 1 ir Bndlkfa 
p 1 ahod n TroponpAs w Ik 1VQS. 


theretere th* tarnsdfrfrdifi—Hr* of the pUst The 
natives mapiorsd to (gOstt tits plasta uproot Musa and 
take n«t pats* to sptge any part The b*s&» are thus 
packed on th* backs of b u rros and oarried to some 
place tor bating ahd shipment The cbespneae of 
labor staked It feasible V transport the plants for non 
slderahle distance by paek train nr wagon- Botnatlme* 
tha load la carried tot as much as forty miles from 
where tha plant la gathered to the railway sUtlgn such 
distances usually by wagon The c haa pa ee s of labor 
makes such operations profitable the wages of a paea 
b* log about thirty sevsn emits a day Mexican currency 
The manufacture of rubber from guayule Is an In 
duetry of only recent development Tha production of 
gum from this plant has been known from the middle 
of the eighteenth century Tbe Indiana were accus¬ 
tomed to make rubber balls by chewing out tbe gum 
from tbe bark If one takes a mouthful of tha hark 
and thoroughly masticates ft rejecting tha fibrous 
particle* he may aeon obtain a small mass of rubber 
the size of a pea The robber thus obtained la soft 
and sticky adhering to the akin as It la manipulated 
between tbe thumb and finger 
For some time no effort was made to manufacture 
this rubber on a large scale In 1880 a German ehemlst 
first attempted to extract It in commercial quantities 
hut a paying basts was not reached until some years 
later In 1806 according to consular reports tbs gua 
yule rubber shipment from Durango amounted to 8186 
4*8 From Torreon In 1808 rubber was shipped to the 
value of 1917 671 During the year ending In June 
1908 there waa shipped from tha Durango consular 
dlatrlct alone guayule rubber to tbe value of two and 
a quarter millions Since then the business has in 
ressed and Is one of Mexico a moot ^Important Indus¬ 
tries at the present time Extensive tracts of land and 
mllllona of capital are Involved In the enterprise The 
Continental Mexican Rubber Company of New York In 
Addition to their large factory at Torreon acquired 
possession of the old Hacienda ds Cedros In the north 
era part of the State of Zacatecas consisting of 1600 
000 acres valuad especially tor the growth of guayule 
which it supports The Madera brothers of Barns 
(Concluded on page St) 
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' Ota of tfc* me* Important lines of research i n the 
0(M of oioefiioUr In rsesnt mn hex had to do with 
tft* study of tbo standard o*U from which la obtained 
» eortnlo definite and conatant electromotive force 
Indeed the atandard cell practically under 
Uw nQ meaaurementa of electromotive 
force or dlforenco of potential and 1U 
•tody and Investigation have interested 
workers at the grant national physical la tv 
oratories eapeeUlly since the Clark cell 
was adopted as the atandard of electro¬ 
motive force In the definition of the volt 
by the Chicago Electrical Congress of 1893 
To-day hot only methods and results are 
00mpared by these national laboratories 
and bureaus hut the tery cells themselves 
are Interchanged and a surprising degree 
of unifonttfty obtained on their compart 
■on Now the standard roll in electrical 
measurements has the same function that 
• standard measure such as a scale or gage 
has In the shop and It must be used In 
tbs fundamental tasting of a dlret t reading 
voltmeter and In other forms of laboratory 
work where accuracy in electrical measure¬ 
ment la essential While there are elec 
trlcel units on tho absolute system logically derived 
end Interrelated and such pi action! units as the am 
pare volt and ohm yet It Is Just as difficult to repio 
doee and apply these nulta as It would be an Inch or 
foot without recourse to soma concrete etandard 


lt9t the Chicago Electrical Congress adopted the Clark 
tell as a standard of electromotive force, and while 
International specific atiooa for lta construction never 
were prepared yet In the United States and In other 
countries legal specifications for making the oella were 
1 romulgated and the E M F waa started at 1434 
volte at 18 deg C In tbe United States typa a glass 


vessel In tbe abape of an Inverted Y was prescribed In 
one limb of which was pure mercury and in the other 
on amalgam of zinc and men ury On the mer ury waa 
a layer of mercury and sine sulphate paste above 


ordinarily chemically pure” materials of sufficient so- 
curacy for most ordinary work yet their permanence 
and durability aa well as the limits of accuracy and 
reproducibility became a matter for Investigation 
and this has continued with all tho refinements pos¬ 
sible in modern physical work The purity of the 
chemicals used baa been determined beyond question 
and eleitrolytlL ond other methods have 
been used to obtain materials of absolute 
purity and unlformltr even (he also of the 
grain of the mer urlous sulphate having 
received alt 111ion 

The form of cell now mi le by the United 
States Natli ual Bureau of St indarda Is 
shown In the accompanying Illustration 
Mg 1 a hnlf-slve tlagram The alxe does 
not affect tho h M r of llie cell but It 
does determine lla point Ivatlon and Its 
power to assume qnl kly the temperature 
of Its burroundli gs The lc id w Ires are 
of platinum seek I Into the tube nnri with 
In nro coated wltl n thin layer of glass to 
nearly the end Cracking at the point of 
sealing hns always been a weak point with 
tbe Clark cell and this arrangement re¬ 
duces the danger though the form of vee 
eel serve*, equally well lor the Clark and 
Weston cells 

The Relcbaanstnlt or German Imperial 
I st lug Laboratory recommends the form shown In 
I Ig 2 In which the platinum terminal of the amalgam 
limb la sealed Into a side tube Into whlth the amal 
gum is sucked up while btlll liquid In a portable 



Fig* 1 aad S Sectional view* of slaodaid tells 


To realise the fundamental definition* nod then to 
construct standards la a task requiring the moat re¬ 
fined physical work bul once the units arc rcalked 
or known In terns of certain standards which may be 
reproduced readily and used In the laboratory a ecu 
racy of measurement follows without difficulty The 
standard roll enables us to define the volt as one of the 
fnndsmenUl units In addition to It* gtneral utility for 
electrical testing Various physicists and the Invest! 
gators at the U B National Bureau of Stnndar Is have 
made a careful study of various types of these roll* 
and It Is their opinion that tho standard cell has pre 
ponderattng advantages over the coulometer aa a fun 
dameutal atandard However aside from this matter 
bf defining the fundamental nnlt tbe preeent rondl 
tlon of the standard cell and Its construction and test 
tag present much that la of Interest 
The first standard cell or rather a constant cell In 
terms of which electromotive force was measured was 
the Danlell cell where sine in a porous Jar containing 
■Ino-sulphate solution served as the anode while the 
cathode was copper In a solution of copper sulphate 
This tell was sod Is very useful as a constant source 
of current a* In telegraphy having an R M h or 
about 11 volte but aa a atandard It was supplanted 
by the Clsrt cell devised by Latimer Clark In 1872 
In Its original form the Clark cell consisted of a 
teat tube containing a mercury electrode covered with 
a paste made of mercurions sulphate alnc sulphate 
crystals and aolutlon while above to form the second 
electrode was a rod of sine In a saturated zinc sulphate 
solution and In contact with an excess of sine sulphate 
crystals With an H M IT taken as I 434 volts st 
1C dag 0 the Clark cell found wide usefulness and 
various Improvements In the materials and form of 
construction resulted especially the evolution of the 
H type oontalnlng vowel and the substitution of sine 
amalgam for the alnc rod due to Lord Rayleigh In 


of neutril /Inc iculphate crystal* and over all was a 
solution of sine, sulphate* He mewhat different types of 
construction were adopted in different cnnnlrkB and 
in Germany tho value of 1 4128 volt* was adopted Tor 
the K M 1 which Is neater corre t than the United 



States legal value Mention here should be made of 
the Weston tell brought nut In 1H92 which since has 
been widely used and studied both Independently and 
In connection with the Clark cell In tbe Wieton cell 
cadmium and cadmium sulphate replace tbe sine and 
sine sulphate of the ( lark cell and tho change of the 
E M R with temperature Is so small as to Ik prattl 
tally negligible I* or thle and other points of sdvan 
tags the Weston cell with lta F M 1 of 1 1028 volte 
Immediately found s place In the testing Isboratoiy 
Now while both of theae cells could be made with 


shown In I Ig 2 at the lottom of the left limb le 
weldel to the platinum lead wire and replaces the 
nieituiy Thle typ< also lias been extensively used 
l\ the Bureau of Standarle The preparation of I hr 
clunil als an I the construction of these cells Involves 
the most painstaking care and the following of most 
detailed direction* anl of equal Import sure la their 
1 sling In (he ( lark cell especially tho variation of 
lli E M I w 1th temperature requires special tem 
leralurp regelating apparatus which enables the tem 
peistnrc of the oil h-ith In whlrh the cells are placed 
to be mtintalncd constant to within 0 01 deg C This 
lt> install cl In a basement room of the Bureau of 
Standard* where tbe tempeiatuie for the greater part 
of the year can be controlled automatically within 1 
I It or; deg The Illustration and diagram show the 
miangcment of tbe comparing hatha and tho regulat 
I g device which control! the temperature The varl 
1 la cells to be tested ar Immeised In tho kerosene 
laths and thilr E M F Is measured by the potent I 
1 mi ter method using a very act urate potentiometer of 
111 mto ohms resistance and a sonsltlvn galvanometer 
so that a dlfferen e of OnnOfll volt Is plainly 'ndlrated 
in the scale In this arrangement a storage battery 
arranged arrow the terminals of (he potentiometer 
I reviles a constant fall of potential Now by adjust 
li * the colls of the potentiometer points can be found 
where there la no deflertlon of the galvanometer show 
lug that the fall of polet rial of the standard cell Is the 
same a* that over a orlaln proportional part of the 
reeli!anr« of the j otentlometer Both Clark and 
Weaton cellb thue were checked against each other 
and as a r suit of a large number of cxperlmenta and 
observations It was found that taking rare that the 
mer irlous sulphate wns pure the remaining material 
of requisite quality toiill be obtained readily so that 
both tyj es of cells are reproducible to within 2 or 3 
ptrls In 100 000 These cells properly conetru ted gen 
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* rally rtuh a constant value within a few day* tad 
their F M F can be depended on within the above 
llmti* for at leant a year 

The limit It* tore at Washington hare studied not 
only their own cella made In various waya but alio 
thoee or other investigator* particularly thoae of the 
Itel heanatalt the National Physical Laboratory of 
Great Britain and the Laboratolre Central* d Bloctrl 
i it* lomparlsi n with the cella of tbeae Institutions 
having been made both In Europe and In Washington 
The con luslon was reached that standard cells could 
be set up by different Investigator* which will agree 
to within a few parts In 100 000 and that they can be 
emit rue ted and tarried considerable distances even 
on shipboard tf ordinary precautions ate observed 

In tbe present tondltlon of the standard cell the 
national laboratories tan secure the desired accuracy 
and r. prod ut lb lilt y icnd this extending In turn to the 
secondary standards must have Its effect on electrical 
measurements If It Is nut feasible for tbe national 
laboratories and bureaus to construct these standard 
cells for ordinary testing or manufacturing labora 
lories It has teen suggested that they might supply 
the materials of the requisite puilty and thus oblalu 
substantial harmonj as (he mere following of the 
spe 111 atlons Is not difficult while testing and certlfl 
cation bj lhe Bureau would be a sufficient guarantee 
of aciurn v Ihe Weston roll which undoubtedly will 
he eclc tel us an International etandaid of E M F 
at tin ci licit g congress though possibly without a 
legal numerical definition of lti voltage to supplant 
the (lark <ell of the present definition has now been 
demonstiated as a convenient standard and one easily 
ruproduclt le with exa tness It Is for these reasons 
that many phjslclsts especially those In America wish 
that (be volt as defined by the standard cell should 
form with the ohm the two fundamental electrical 



TH! OBAYULE KU1XXX IFDUIThT 

(( on ; idetl from page ) 

are slid to own or control 1000 000 acres or guayule 
lands and there aie other large Interests besides these 

Th rate of unsunptlon of guaj ule la a subject of 
Interest ant Importance With several well equipped 
fa Idles In active opeiatlon wirklig at least a part 
or the tli is both night snd day tl i Inroad upon the 
supply is i matter dcman ling consideration Although 
the acr ago above ltcd aeema large tbe ract Is that 
ntv pails fnond situations of these laige holdings 
a tu illy produce the plant the foothills especially of 
lime tone foimitlin A single factory may consume 
10 000 tons of guayule shrub in \ year or approx! 
match 10 tons a d ty This may represent the growth 
OB any*here from . to 100 acres of land the num 
ber of plants on an acre and the weight of the Indl 
vldnnl plant vnry so much that no conatant figuies 
can be given One mxv find on guuvule lands a stand 
or riom 1 000 to .000 plants to the arm and the 
I lants welch my*hen up to 10 pounds (very large) 
inbably th majority of the plants taken weigh dry 
from I u I p unds Unis on an acre we should find 
frem tom lo goto pounds of the shiub If we call 
Ihe average yield two Ions per acre we muj estimate 
tie area hirvestcd it fifty acres for one days con 
s n 11Inn at a laige failiry 

WI Me Ihe fact Is potent that tbe aupply of guayule 
h decreasing nid must ultimately be ivhauatcd the 
opinions of experts place the date aorae at ten some 
nt twenty ycaia hen e I irge factories running stead 
fly at Panoa Inrrecn Saltillo and alsewhere using 
the product of no less tlan 100 sires every day the 
activities of the amps which the traveler may aee In 
n doxen places iu a live Journey the bales of the 
shrub piled high by the sidle g awaiting shipment all 
point to the speedily api reaching day when the tac 
torlcs must shut dow n for want of material 

Thla menaie to tin 1 isltess Interests Involved has 
id be n iverlookid oi Ignored To piovlde a con 
tli urns rop upon whlct Hie bustneaa could depend Is 
an Ides that hie appealed not only to the members 
of Interested corporati ns but also to private land 
holders who apprecliil 1 the Income prospective from 
Burb an enterprise V xperiments here and there have 
been tried aDd various opinions have taken form a* 
to the prospect 1 he most notable of these expert 
ments was that c ondu tc 1 at the Instance of the Centl 
iiental Mexican Rubl i r Company who recently estab¬ 
lished an elaborate lepsrtroent of Investigation at Ca 
droa Mexico and spent mu h m ney in forwarding the 
work Although lea than v year waa allowed for this 
large task the time suffle id tn show some Insuperable 
obstacles to the cultivation of the plant on anything 
like an economic scale 

In the first place the alow production of seeds and 
the care required In thalr planting and tbs rearing of 
young plants make the procedure unprofitable from an 
economic standpoint With a possible germination 
rate of 10 per cent sf the seed sown the failure through 
one cause or another of the young seedlings to paw 
Ihe Initial stages of development the ranks of the 
} ing plants again depleted by peat or parasite, the 


less by aeetdaots or In the p r o ce ss of t rsna pM ptta g, 
and a few subsequent v lcl ae lt odas both paafbta sad 
probable make It doubtful whether oos can count on 
as much m 1 per cent of the seed sows* to mature 
plants even under the most favorable conditions Cut¬ 
tings mostly full to grow sxospt from portions of tbs 
roots or stems baring part of the root system In eon 
nectlon with them and only under certain conditions 
of Irrigation even then as In tbe case of seedlings the 
cost of tbe operation exceeds Its veins Irrigation Is 
quite essential to the starting either of seeds or cut¬ 
tings and lo tbs subsequent growth tbs rapidity of 
development depends upon tbs quantity of water sup 
plied 

Rut th* rapidity of development Is In Inverse ratio 
to the formation of rubber In the tisanes Plants 
grown under Irrigation grew rapidly and attain In 
four years a weight of six pounds or more but the 
lubber content In such plants is practically sit while 
In native desert grown plants It Is about 10 per rent 
of the dry weight If however water la withheld aa 
under desert conditions the plants grew very slowly 
and It Is doubtful whether a crop could be matured 
n uch under twenty years Of course rubber Is present 
In desert grown plants st an age much lew than this 
but It Is a question at what ags plants may be most 
profitably taken though certainly not tn lew than ten 
years 

Reforestation by natural processes must be very 
slow and aa In the case of the lumber forests of the 
North tbe second growth Is never equal to the first 
A guayule seed In tbe dswrt has about one chance In 
ten thousand of coming up and thereafter danger 
from drought disease and accident make Its hold upon 
life exceedingly uncertain The only hope of prolong 
Ing the business seems to be Iweo harvesting the plants 
that the roots are left In the ground from these new 
shoots will arise and In a few years ponlbly yield an 
other crop worth the taking How long this procea 
can be kept up ] rofltably Is at present unknown How 
ever the guayule rubber Industry seems destined to 
have Its day and pas* out 

Die above statements are Issued only after much 
observation and experiment the details of which arp 
soon to be published In a book under the joint author 
ship of the Investigators 

A 8 000 TOR TMTIXO MAORI*! 

After the Quebec Bridge fell Into the river It was 
found that th* special member wb'Lh gave way had 
failed under a load far below that which theoretically 
It should have carried The steel nr which the bridge 
vaa built was of excellent quality and In the com 
proaalon member which doubled np under Its load 
there was sufficient steel for the purpoee If It had 
only been assembled and hrated together in the proper 
manner to develop Its full strength The engineers 
who built the bridge believed that th* box like form 
in which the plate* of the bottom chord had been as¬ 
sembled and latticed together represented the strong 
cat form of convti action They believed that the let 
tiring waa quite sufficient to hold the deep webs or 
plates of the chord in true line and prevent Just that 
very buckling which brought about the rail of the 
bridge 

If we take a one Inch cube of steel of the same 
quality say as that In the Quebec Bridge and subject 
It to compression In a testing machine it will begin to 
give way at a <ertatn maximum load which represents 
the ultimate comprealve strength of the material If 
«e take another piece of the same steel one Inch 
square and six Inches long and subject It to com 
presslon in the direction of Its longer axis failure 
will take place under a load lea than that which waa 
necessary to destroy th* one Inch cube Similarly If 
wa take another specimen one Inch square but twelve 
Inches long there will be a still further decrease In 
the comparative comprealve strength of (he sped 
men As the length of the successive bars tested In 
cresses there will be a rapid decrease In their reels! 
ance failure taking place not as In tbs caw of tbs 
cube by the actual crushing of the material but by 
the bending or bowing of the specimen away from Its 
longitudinal axis If however as th* length of tbe 
specimens is Increased sufficient bracing be applied to 
prevent their bending from the straight line they will 
carry the same maximum load or nearly so an the 
first specimen measuring one Inch on every aids 

Now tn designing steel comprealoa mwnbers, 
whether In the form of columns to support Ut*'walls 
of balldlngi or Of posts or chord* for steel bridge*, 
an effort la made to so tie together the angles, plate* 
etc of which they are composed that th* stesl will 
stand a comprealve strew as user as poolble la that 
which Is necessary to crush a one-inch, cubs of th* asm* 
steel Formal* have beau drawn up based upon tdeta 
to destruction of built up member* of comparatively 
small sla which an used In designing Us Mg eonprss- 
■lon members that are too large to be placed ta say ex 
1st log testing machine All of th* large bridges which 
have been built In tbl* country during the pest few 
yuan including the Quebec Bridge, have bets d+ 


IteteC tftgjv* ebrtttr taftyata recaj*. O uMUf t tf ) , 
When the taflWnss -warred at QwfeSfS* ft Is set pdfRteg 
tbs cue too strongly toner that It p roduc ed postttve 
ooMterhatle* among bridge banders, Wrf enly here 
hat throughout the whops world. And aMhOegh shta 
sequent toveetlgailon of tbe bridge proved that R wa* 
overweight and that tbs tatUolag which failed wee 
lifter and more openly distrib ut e d than la the Ja*p 
meat of many smlnaat engineers would bo considered 
safe pnetloe It Is still a fdet that If the eemsuwtp 
accepted theory of latticing waa eonefft th* bridge 
should not have gone down Henoe there be* rieea 
a demand among bridge engineer* fer the oonatnto- 
ttoa of a machine large enough to take tbe biggest 
tomprerolon. members and test them to stool Of# de¬ 
struction It ha* come to b* understood that only 
by this means will It b* possible to draw np formula 
which vdll be abeolntely reliable la th* design of 
compression members of unusual sis* 

Largely as the result of tbe sgitatlcm of this sub¬ 
ject the United States Geological Survey le hiring 
built a mammoth tooting machine which will ban the 
large capacity of 6 000 tons. This powerful plant, 
which forms the subject of oor frost page en¬ 
graving la now under construction for the Struc¬ 
tural Materials Testing Laboratories of the Goo 
logical Survey by Olsen A Oompany of Philadelphia. 
The main purpose for which tbe machine la being 
built is the testing of large blocks of stone used for 
building purposes by tbs United States government 
It was also desired to obtain data regarding the 
strength of columns of brick concrete and structural 
steel Originally designed to take members U feet In 
length the machine Is now being built to aocommo- 
date specimen* up to 66 feet In length It will have 
a total weight of over 600 ton* and Its height above 
Its foundation will be 80 feet With a view to exhibit 
ing Its great proportions our artist has ahown how 
the machine would appear If it were erected at th* 
corner of Broadway snd Vessy Street adjoining the 
southeast corner of the old Astor House which Is 
shown In the illustration Although the machine ha 
a total comprealon capacity of 6 000 tone It will not 
be capable of crushing to destruction a chord section 
of the Quebec Bridge or of the recently opened Queens- 
boro Bridge In this city The drawings of these two 
sections have been Introduced Into tbe picture msrel- 
to show their huge proportions The Quebec Bridge 
see tlon le shown adjoining St Paul e ( burchyard and 
the Qucrnsboio Bridge section la shown within th# 
t eating machine whoa* length la sufficient to Include It 
During th* present Congrero a bill waa Introduced 
but felled to pau authorising the construction Of a te*t 
Ing machine by A H Emery wbo bnllt the celebrated 
400 ton testing machine at Watertown Arsenal from 
which mirh great benefits have been derived This 
huge machine which sill have a capacity In compres¬ 
sion of 11 000 tons and In tension of 6 600 tone will 
be able to handle specimens on* hundred feet In length 
It* total length will be 163 (set It will be 16 feet In 
width Its weight will be about 3 600 tone and Its 
< out would be $1 7M) 000 Had ouch a machine been In 
existence during the design aid construction of the 
Quebec Bridge it Is snfs to say that tbs catastrophe 
would never have occurred 
Returning now to the 6 000-too Olsen machine ns 
herewith Illustrated the base contains s hydraulic 
cylinder or ram of 6 000 square Inches cross-sect tonal 
area upon which Is placed the lower platform From 
the four corner* of the bos* extend four huge vertl 
cal screw* each 18% Inch*# In diameter and 76 foot 
6 Inches in length At thalr upper extremities they 
paro through a massive upper head and are provided 
with four nut* which are operated almultaasouely hy 
mesqs Of gearing The maximum clearance between 
th* upper and lower beads Is 66 foot and the heads 
are each six feat square After the member to be 
tested has been placed on th* lower heed the upper 
head ts brought down to a anng hearing on the top 
of the member and th* pressure is then applied hy 
means of n triple plunger pomp connect sd to the main 
hydraulic cylinder tn tbe takes of tbe machine below 
the lower heed, which to secure u even distribution 
of pressure. Is provided with a bull-sod socket bear¬ 
ing The determination of the p r o cure wht*h la be¬ 
ing applied to th* member tested 1* arrived at by 
menu of a at at standard Jsvers upon whtob la 
weighed 1/80 of the total toed on th# main eytfedw, 
the reduction beta* secured ty moos of a ptsfoa ttad 
diaphragm, Th* weighing beam H DqlsoOed by mean 
of an automatically operated weight, and it is nr*- 
vlded with a deride ty which oeaaterwelghtt of QO* 
mttttoa pounds cask may be ene oeenlv e ly applied I'm 
machine Wtu stand mm a foundation of cMdftM 
eight foot below the dope the*, and the top of tb£ta*I 
efifa* mu he Sheri *r*nty twq feet above the §mi 
Th* mtfe hvdftttfe cylinder la fifty lM^ee Jn 
rtsr, and do* W tbe Ufcdneb mam ***** TWn^*|*r 
e*ec twenty" tea* The contract ssjfc for mt optfcMr 
of pt taro* eawtfcM df bde-fi«y seat furogy tauderi* 
flftr tod* **4 ** t* the of tm-, 
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Ths fourth dimension ha* no real existence In the 
mm' in vlileh the asternal world that we know by 
mane of our smuts* haa real existence. It la a philo¬ 
sophical and metaphysical conception, whoae actual 
existence cannot be damonatratod by oheervatlon or 
by logical raaaoning. The axtatoc.ce of the fourth 
dimension la retarded by acme aa Is a high degree 
Pfobable, and as furnlahlng a baala for metaphysical 
fnPQatlgsUoa, and a means of explaining some phyal 
cal phenomena. th» occurrence of which, however, la 
not uslvamally admitted. It may alio, like any sup¬ 
position, true or false, be made the hypothesis tor 
m at he m a t ical speculations, which are comprehensible, 
however, by the very mill and select number only 
Who are endowed by nature with the ability to cope 
with original Investigation hi the domain of the 

The word "dimension” la more readily explained 
than defined. All more qr lees clearly ooncelro of 
apace aa extending Indefinitely or Infinitely In every 
direction, and of extension In apace there are three 
"dimensions"—length, breadth, and thickness. Or, In 
another point of view, having three fixed points from 
which to reckon measurement, by three dimensions 
or measurements we can fix exactly the position of 
any point In space Thus. If the three fixed points be 
the center of tho earth, one of the poles, and some 
other point on the surface, as the location of the 
Royal Astronomical Observatory at Greenwich tho 
length of the line drawn from the canter of the earth 
to the point in question in space, aa a star, however 
remote, and the latitude and longitude of the point 
In which tho line from the center lntenecta the sur- 
hq*. will be three dimensions, wbicb fix exactly the 
position of the point In apace, or of the star Or 
again, starting from any point In space, we may 
reach any other point by proceeding succemlvely in 
three directions at right angles with one another 
Thus, moving from the starting point, first the proper 
distance east or west, then from the point arrived at 
the proper distance north or south, snd finally the 
proper distance up or down, we reach the second 
point In question 

In all the ways In which the meaning of the word 
Is thus Illustrated we see that we can hare no fewer i 
and no more than three dimensions, but the believers 
In a fourth dimension Infer Its existence from ansi 
ogy In one of the following deductive processes 

(1) Conceive, we are bidden of a epace of but one 
dimension. A being In such a space would be limited 
to a straight line, which he would conceive aa extend- r 
Ing Infinitely In both directions. His only possible 
movement would be along this line, and if he encoun¬ 
tered another being, neither could pass the other If 
he la really within a space like ours, although hie 
perception la oonflned to one direction only, and a 
being In ohr specs should lift one of the two beings, 
and place him on the other side of the first, the lat¬ 
ter would lose sight of the other as soon as the lift¬ 
ing look plaoe, snd the movement by which the change 
of position bad been effected would b* utterly unin¬ 
telligible to him 

Conceive of a space of but two dimensions like tbs 
flat surface of a table. Beings fn such a spar* could 
move around one another, but one of them completely 
snrrewnded by others would be Imprisoned by them. 

If, ss before, the two-dtmeuston space la within our 
•pace, and really depends on the limitation of the per- 
cepUve faculties of the beings In question the im¬ 
prisoned being could be lifted by a being In our space, 
and set down outside of tho beings surrounding him 
The Uttar would loos sight of him during this move¬ 
ment, and could not understand how H had bean 

greeted 

• Tt&n these suppositions of onwdlmsnsloo space snd 
tiv*diya*t*to* spans, tbs inferno* is drawn that there 
may bagfOurtk dlmensioe bt our space, and that our 
IgbttfUt* <K ft srffee only tram the limitation of our 

ih*sW*t. 

Tima* amwnsltliai, however, Involve a fatal confo- 
An fr s nWttf s l With physical conceptions. 
y»tts<e*hsoT b»s|S wt plane figures do not, like 
Jp* *■*,«*»■ prompt no obstruo 
!** diayommu * «*» *m«h*r They may 


In three-dimension space, however tittle they extend 
exeept la one or two directions A 11 m or s plana 
surface can be coaeelved only with space around It in 
every direction. The supposition of a onsdlmenslon 
or a two-dlmensloa space Is therefore Impossible ex¬ 
cept as a mathematical abstraction, snd furnishes no 
basis for belief In a fourth dimension. 

(8) The straight line, a one-dlraenslou magnitude 
ends In points, the square a two-dimension magnl 
tude. Is bounded by straight lines, one-dimension 
magnitudes, the cube a throe-dimension magnitude 
la bounded by squares, two-dlmenslon magnitudes It 
Is inferred by analogy that three-dimension magnl 
tude*- bound four-dimension magnitude*, although the 
latter are not known by us. Thus the “four-dlmen 
slonal cube" receives a name, the Teesaract," and is 
said to be bounded by mhos 

But there Is no such analogy as la here assumed 
All lines end In points, although some lines, like < Ircu 
lar arcs, require two-dimensional space, and others, 
like a corkscrew curve, three-dimensional Nor am 
all two-dlmensloual flgnree bounded by straight lines 
Tho bounding linns of circles and ellipses, for exam¬ 
ple, require two-dimensional spaie, as much as the 
figures themselves. Bltll further, solids like spheres 
or egg-shaped bodies are bounded by three-dimension 
surfaces. There Is, therefore, no regular progression 
which would lead us to suppose the existence of magnl 
tudns bounded by sol Ida In fart such a supposition 
Is inconceivable. The only possible boundary of a 
solid Is a surface, whatever be the number of tho 
dimensions of space. 

It) In the series of the successive powers of a 
number, «, a f, a*, a 1 , a*, a may be represented 

graphically by a straight line, of which a denotes the 
length, o\ by a square, of which a denotes the length 
of a side, if, by a cube, of which a denote* the length 
of an edge. It Is Inferred that If we keep on there 
must bo a msgnltude corresponding with <f, and so 
cn Indefinitely up to a* Such magnitudes are In 
rompstlble with three-dlmenalou space, sad suggest 
for their possible existence * spaces of higher 

To those who have some elementary knowledge of 
analytical geometry or even of the use of graphs In 
aigehra the origin of the conception of spaces of 
higher order may be presented In u different wsy As 
an equation containing two "variables" may be con 
s(dered aa representing the locus of a series of points 
In a plane so on equation with three variables Is the 
loens of points In space, referred tu three rectangular 
axes. But since, as shown ubove, lit explslnlng the 
word ‘dimension," three dimensions or co-ordinates 
fix definitely and exactly the position of a point equu 
Ilona with mors than three variables transcend the 
scope of our geometry, and require for aualogona In 
terpretatlon spaces of morn than three dimensions. 

There Is no objection to the hypothesis of spaces 
of A "higher order” as a purely mathematical concep¬ 
tion, hut this abstract supposition has no bearing on 
the number of dimensions of actual space as we 
know It 

(4) If we connect by a straight lino the upper ex 
tremltles of a capital V, we form what Is called an 
Isosceles triangle If we connect tho middle point of 
our lino with the bottom point of tho V we have 
divided the triangle Into two triangles whlrb are 
plainly equal If we were conflnod to Ihe two^llmeii 
alonal surface of which tho trlunglcB are a portion 
we could never move (hem about so as to apply one 
to the other, and prove them equal by coincidence 
Not being under this restriction but being In tbroe- 
dlmensinn space, we turn one of the triangles a half 
revolution on one of Its sides and then the two figures 
may be made to c-olDclde Now there Bre many sym 
metrical solids for Instance the two hands, which 
raa never be brought Into Identical shape We can 
not prove the left hand equal to the right by putting 
on the left the right hand glove But If we turn the 
right hand glove Inside out U will fit the left hand 
Just aa we can prove two-dimensional figures equal 
by availing ourselves of the possibilities presented - by 
three-dimensional space It It Inferred that In four- 
dimensional space, not only Ibo glove, but the band 
within It, might be turned lnsldo out and made Idnntl 
cal In shape with the other hand No explanation Is 
Offered of the way In which an additional dimension 
would randar such a eversion possible, and If we could 
admit that It would do this we are not shown why 
the actual existence of a fourth d(mensloo follows. 
Borne four-dimension enthusiasts appear to believe 
that symmetrical forms In organic bodies could not 
originate without a fourth dimension, but no reason 
la given for this belief 

The four numbered section* above Include virtually 
all the llnro of thought along which the effort la made 
to sUMantlste th# existence of s fourth dimension 
Metaphysical consideration* are sometimes added of 
the uncertainty and possible Inaccuracy of our con 
osption of spaoe. but with no suggestion for correct¬ 
ing, this fnacoarmey, and no argument for the belief 
In * tmttk dissension Admit that the mind must 


Itself contribute an a priori element to all knowl¬ 
edge, snd that the troth of things Is not Halted by 
the phenomenal apprehension of them It does not 
follow that this apprehension la to be assumed with¬ 
out demonstration to be false or Imomplete In an 
Investigation like the present one It Is unnecessary 
to consider whether our lomiptlun of the non ego Is 
subjective or objertlve we iiiiihI au-ept the world of 
matter and of mind In whkh we live as our percep¬ 
tions present It to us, and aa It Is generally conceived. 
No observation has ever ill* ow red the existence of 
a fourth dimension In space and It inny safely be 
aald that there la no reason for believing In Its exist 
ence 

The theory of spacee of a higher order as devel¬ 
oped In section 13) above la entirely legitimate as 
an abstract mathematical conception but furnishes no 
basis for the supposition of a fourth dimension In our 
space It virtually assumes spine us we know It to 
be three-dimensional yet from u suggestion arising 
from this theory apparently I for no other origin for 
the assumption Is to lie found) tho fourdlmenslonlsla 
have made space as we know it a space of the highest 
order for the same analogies and Inferences on which 
they depend would lead us to a fifth a sixth sn nth 
dimension A fourth dimension belongs (or rather 
four dimensions belong) to the theoretical four-dlmen 
slon space, hut mathematli a furnishes nn basis for 
ascribing to our apace more or fewer than three dimen¬ 
sions 

The confusion of thought of the r<>ur-dlmenalonlata 
characterizes their writings on tho subject The moat 
thorough-going devotee of tho fourth dimension as¬ 
serts "There Is nothing mysterious at all about It 
From every particle of matter there Is a new 
direction, not connected with any of those which we 
know, but Independent of all the paths we can draw 
In space and at right angles to them all" It would 
seem Indisputable that a direction at right angles 
with nil tho paths or lines that we <an draw In Space 
from any point would produce lines coinciding with 
ull tho lines drawn from the point nnd therefore 
giving no * now direction ’ But we dn not need to bo 
convinced that there la no 'direction' from which wa 
are cut off, and in w hU h we cannot dlre< t our percep¬ 
tions. 

The attempted eimloglLs dew rlbed In section (I) 
above are those on which the four-dlmonslonlHts 
ihtcfly depond, and they rely upon them to show that 
a fourth dimension would < xplain bow a body may 
bei-ome Invisible They essert that a body would die- 
apiieor no 4 entering the fourth dimension Thla ex¬ 
pression Is manifestly unintelligible Kviry body ex 
tends constantly In ull the dluunalons of spare we 
■ annot thtuk of 11 us entering the dimension of 
leligth breadth nr of thickness or or entering the 
fourth dimension If there were dim But the dla- 
sppcsranccs prodmed as In set tIon (1) depend wholly 
on removal from the limited perceptive faculties of 
the supposed observers but our normal perceptions 
are unrestricted In dlicctlnu and extend to every 
point In npace, unless oil off by dletame or by an 
interposed physlrul obslrut (Ion rf nil the particles 
of a body moved In tbr new direction' of the lmugl 
nary fourth dimension the body would sUU retain Its 
length breadth and thickness and would Still remain 
within the range of our pcneptlons. 

Tbo assertion Is made on the authority of eminent 
niatbimatPlans that In spare of fonr dimensions 
there would be no obstruction tu entering or emerg¬ 
ing from spato shut In on every side as a tightly 
shut box or room and the fourth dimension Is re¬ 
lied upon to explain supposed mysterious oourrences 
of such entranre or emergence Tlio modification of 
physical Ians In spsens uf a hlgtur order those of 
unusual mathematical ability alone ran be expected 
lo understand and In Hip spi rial Instanic In question 
no explanation Is vouchsafed 1 util su<li exulnnotlon 
is given, those who can make no claims to exc optional 
mathematical talent will be unable to believe It possl 
ble. In space of the fourth, or of any order lo extract 
the contents of sn egg or to pass an object within 
the egg and at the sume time leave lmart the con 
tlnuoua material strut tare that we call the shell But 
whatever may bo possible In theorethal spaces of 
higher order we need not nccepl an unlatelllglhlo 
fourth dimension to aid In ths explanation of some¬ 
thing equally unintelligible 

It may be said In conclusion that the only ' ex 
ptanatlon of Lbe fourth dimension that <an reason 
ably be given. Is to say that In the sense In which 
the expresalon Is used, the fourth dimension Is abso¬ 
lutely non-existent It could have meaning only to 
designate tho dimension In nddlllon lo the three that 
we know belonging to the Imaginary matliomeUeal 
hypothesis of four-dimension space 1 ho fourth dff 
menslon" has no relation lo Ihe acliial nnlverse In 
which our sensation* and perceptions are exer, Ised 
and belongs to that realm nf thought to Is- mitered 
only by the select few whose exceptional genlna In¬ 
cludes development of tin math, iiiutlcul magi- 
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whl<h photo- 
graphic plate* 

■ire cxpownl Thin photograph* o( the model while lllu 
initiated with the screens are obtained The screen* 
are then removed from the lantern*, and the model ti¬ 
ll inlnated by the lanti m* or (rum some outside source, 
mi Hash light or daylight and other photographs of the 
model still In the name position or* taken, to be need 
In the Illumination of the finished statue. These 
^pistes may be stored away In small space for any 
length of time and then brought out for the produc¬ 
tion of the statue of the model and Its Illumination 
Ttyy method of producing the etatue, after the photo, 
graphs have been taken, la as follow* After the 
plates have been developed and dried they are re¬ 
turned to their respective positions In the samer*-pre¬ 
jector*. Then the Instruments are used only as pro¬ 


project tbre 

uxtus STAryxs ST sun «r ntnoeum. 

and the camera used aa a lantern, the same mark* w|H 
be projected os a surface located in tht same position 
ss the model when tbs photographs weep taken. There¬ 
fore If both Instruments are used aa lantern*, the two 
projection* must coincide on t surface located u the 
model formerly was. For Instance, sippoee lantern 1 
projects tbs letter O of Its screen on She model. The 
letter O Is reflected to camera 3, and tj^e Impresstoo on 
the photograph In plate Is the letter 0 Now with earn¬ 
ers 3 used aa a lantern, and with tlu developed nega¬ 
tive In the same plaoe as when the bbotogreph was 
taken, an Image hi white, of the letter °> wtK he pro¬ 
jected from 8, and will exactly oover ^be Image tn black 
of the letter 0 projected from L But It wttt b* noticed 
that these two Images will celscld^ only when the 


combined, pro- 
dteesetoae aa e Meek rf sued or weas, The dusing a HkS- 

neie which 
' cannot he at¬ 
tained by pic¬ 
ture or statue alone. Whan a etatue ta to be illumi¬ 
nated In this wgy, a number of aoall projecting lan¬ 
tern* must bt Installed tn the exhibit place, at the 
proper angle and distance with r espec t to the statue, 
to produce the proper lllam (nation Those projecting 
lanterns must have the same optical arrangement as 
ths standard camera-pntjectcn nasd In malting the 
statuary they may be mounted In ornamental p tad- 
ant*, pedant*!*, wan*, or column* 

With the artificial Illumination of th* etntp#,W«eh 
Is a part of tbs system, a meat natural **i ap¬ 
pearance la obtained Thu* two iffolwt Mjjdf ops 
prod hoed by the statuary, on* eOMt'tg 
ordlnsry eUtuaty, and apMUg «*«**«* 
eCeot when thwlltatnatfea j*''irtUcJa^t' 
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ttx warn turn er mam ar in nnvum 
at **x Axamirtw wortt 
At-noted la ear last taena, the lint opportunity to 
wltbtoa aeroplana flight* to the vicinity of New Toth 
city ra given the public on June Wtb at Morris 
t%rk. Several very auccneful flight* Were made that 
day by Ur, Qtenn 


beta prevent at tha Fort Myer panda round all the 
afternoon, welting to the broiling eon. It waa a ter¬ 
rifically hot day, and when the bretie came It waa wel 
corned by tha epoctatore, but not by tbe Wrigbta, who 
refund to attempt a flight with their new machine 
*ave to an abeelnte calm The following two day* 


tti Cimei tey y l i e w et. 

The opening article of the current Bumemcirr, No. 
174#, glvea a deacrlptton of a novel railway teattof 
machine. Col Sir Frederlr L Nathan contribute* an 
authoritative paper on guncollon and Its manufac¬ 
ture Marino producer gas power la a nabjert very 
niu< b In the en 



ployed for tbl* tupjrrlgbt nee by JWnio Wek The Martin glider towed by an antrnnoblle af Morris Park. '■ tb “ • ul *J ecl ot 

purpoae. the re- ThcuhAtogn|ih'Wefho«1ld<*UhedUM>ae»ide>ndmjliwl»dl,o,riMtnUx>hM'i*<4it*Mrlili*iuMii«t<>*>’l The rope Iwuko and the gtUlef erwhol an Interesting ar- 
m It being that It UiroujA the ».-weflrt «f»r, tK> pletnro «M mkrn llrle by J C 



ehtlled to the art 
Win not attempt 
flight with an 
aeroplane aa yet 
except under the 
■ oit favorable 
condition*, wna 

tteJ^orTod the ^^'urSTflytogeThle new biplane, bmllt fbr the Acrenautlc Society, at the Society'* «round* at Morrle Park. 

Vri2t Wot»A« ^ The pboiogfipb wia taken JmI before neklng tb« tun, during tbe iiel elrcnler flight tro 4ooeflGth 

to try their ma- TO TEUI 7LKJBT XXXOITIOM An TOPMAHXf T Of TEX Alto*an 110 M0HTY 

fig, m tothe afternoon of Jose Mtb at Fort Myer, only ahort flight* of a few hundred yard* were fakee The only good accomplished 

SSggT g IM1 tMH rarana nd at th* hut moment made, the ongtoe developing Inrafflclent power to mint* U the scalp manage indulged 

i fWlttaeg had adiMraed specially so that It* nfember* make turn*. gome damage waa also abstained to them, and the practitioner should m« 


** *rto» 1 ea°kls new biplane, bmllt for the Acrenantlc Society, at the Society'* «rounds at I 

" * Tba pbetogrsph ws taken Joet before melds* tbe tun, during tbe trot clrcnlw Bight on June»gik 

m ram nnsr ixmoitiow An topmamxft o? tkx isaoiAtmo moutt 


tw#ndas » flight, and meet of He member* had 


mesta la the scalp manage indulged In , 
them, and tbe practitioner should make , 
their ngfc—Or T O Cobb, In the N V 
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k HTOI nunam. the glob# la ths «Ml*r of tbs traveling base a this* 

n ihmi some* Bowm pair of 41-dec bsvai non lira tbs wxkstk of the hori- 

ilerful object lesson on tbe movements of the ion tel shaft to a (bort upright shaft, ud a fourth 
iy be bad by any visitor at tbe American pair of 46-dec bevel |«n at the top of the upright 

i r Natural History In New York. Tbe re la- shaft transfer tbe motion to a abort horizontal abaft 

the earth and sun are represented by a All these shafts ere carried on bicycle ball baarinca 

■ tnri under the supervision of Dr H C Bum The connection between tbe abort boriaontal abaft and 

t r of the museum The mechanical details the axis of the clobe la made by a pair of specially 
u vtiy arefully worked out by Mr H » rut bevel cears so that whlls the axis of tbe globe 

i i xpcrt mechanician on the museum staff receives its motion from tbe dock, through tbe Inter 

3 tii resulting the earth Is about four feet In mediate shafts and gsars tbe specially cut bevel 

made of paper sod turning on Its axle once v heels preserve an angle of 13 deg >7 mtu from tbe 

irs The sun la repnsenttd by an electrically vertical for the axis of tbe globe Tbe complementary 


tot**** 


lime h u vny arefully worked out by Mr H » 
Hm re an < xpcrt mechanician on the museum staff 
I lie cl le ri{ retaining the earth Is about four fret In 
dlan eter made of paper sod turning on Its axis once 
In °4 hours The sun la repnsenttd by an electrically 
1 lei struoptlcon lamp of 1 OOO 
ar (11 iiiviti which throws u dl 
■verg 11 beam or white light upon ^ 

the hi le of the globe turne I toward 
It The lamp la placed on a re- 
v Mil, Blind In Ibe enter of the f 

I all uni the 1. 700 000 miles which Ml* 

mparate earth and sun are heio re f 

duted to a distance of aboot 14 feet 
I he light hollow paper sphere 
showing land and sea 1 h retried s/**' 

on a steel shift suj porte I t y an MTT tr""! 

Ini fiame whl h reels upon a re - -v'AjjHSp 

veiling wooden ring This ring, 
turning n a ball ra e rests on a ■ — 

travclli g bine mounted on caslors 
whlih roll upon the floor The rao 
tlve power Tor the miniature world 
la a Howard steeple dock such as Is used In churches 
I he lock Is Inclosed In a glass caso the pendulum 
swinging In i lahlnet below The tablnet stands on 
a ell ulii wooden p<dental and like tbe revolving 
woolm ling below Ihe globe the pedestal routes on 
n ball rate The tUxk cabinet also carries the stere- 
npllion lamp so that lamp anl dock rotate together 
on the fixed 1 use The work done by the clock la 
probat ly leas lhau that which would be required In 
movlig th< dght hmde of a lower clock The min 
ulehnnd shaft Is not used and this clock steadily 
I urns only tlie shaft usually employed to drive the 
hour hnnds As the globe Is required to revolve hut 


Section throagh the p Leader! sm 

angle 66 deg ST min at which the axis of e*r earth 
Is Inclined to the ecliptic or plane of its orbit about 
the sun Is thus maintained The axis of the globe Is 
placed like that of tbs earth so that It points toward 
the pole-star In tbe heavens The globe la therefore 
made to turn upon Its axis once In 24 hours and with 
the same axial tilt as that of our planst and with 1U 
poles directed as are those of Mother Barth 
The divergent beam of light from the lamp bathes 
one-half or the globe In bright light while tbe other 
la enveloped In the comparative gftxxn of the ball 
Thus the recurrence of day and *w*» 
to the beholder The equator ot tjtt globe Is divided 


am Id mla ss a a - ft sthur a# aurtttaq ** 
tag through Nh* Ask *re* Mjbuk *«al» tatter We 
central beam M Htfit Men*the an Is 4 BluWARt 
at 14 bras and tbs mu itopiaaftng meridian da the 
globe would oolodde wtOi the ahadow Urns front Oh 
leas, in Josf- that m& The earth, howevsr, tm Ja 
ona day been carried forward more than a mUtin 
miles In Us path around tbe mm, and the meridian 
ot Nrw York U therefere behind the oratial tesssa 
from tbe ana by about 4326 miles and 4 mtaotss 
more sis required to bring tils meridian under the 
central beam, indicated by fhe shadow line, and so 
completes ona revolution which wo call day and night. 

Tbe period of >4 hours la oaUad the 
solar day whlls tbs shorter period 
is the sidereal day 

ZT l The constantly north-pointing dL 

*2 recti cm of the earths axis Is site 

— represented and maintained by the 

globs through a cleverly devtaad 

the revolving wooden ring below 
the globe s circular rack la fast¬ 
ened, and a suitably proportioned 
_ spur wheal gsars with the reok. 

|*gass i On the long he risen taJ shaft la the 

I channel Iron there iy ®**d A earn 

we i .. 1 ... i or dog, which revolves with the 
long shaft. The cam has one tooth, 
which engages with the spur wheel 
at every revolution of the long 
Shaft The oentact of cam and spur wheel gearing 
with the rack moves the wooden ring which rapports 
the globe the distance necessary to preserve the posi¬ 
tion of tbs axis of the (lobe always pointing north 
The requisite movement of ths traveling base la 
mads each day by the museum attendants Ths ad¬ 
vance ot ths bass represent* tbe orbital motion of ths 
earth In on# day Oh the modal this amounts to S 
Inches All round ths planetarium there la a protect¬ 
ing handrail On the inner face of the handrail a 
■cries of divisions Is marked off each corresponding 
to a day The whole circle of the handrail approxi¬ 
mately Indicates the earth a path around tbe sun 



Tn ouat nurmim or m ambkcax i h ihi or unw mjn mr. 


once in 24 hours a pair of gear wheels Is Interposed 
o that tbe hour hand khaft moves as It wonld for a 
clock having 24 hours shown on the d ial 
No dial is used however nnd the slowly driven 
hour hand shaft terminates In a 4S deg bevel gear, 
just behind the lamp this bevel wheel meshes with 
a similar gear on tbe upper end of a vertical abaft 
which Shaft therefore turns In unison with the hour 
hand ^teft of the iloik M the bottom of tbe vertical 
haft a pair of 46 deg bevel gems transmit similar 
motion to a long horlxnntal ibafl laid In tbe hollow 
of a 4 Im b channel Iron which connects the /evolv 
lug pedestal of tbe i lock with ths traveling bass below 


into twenty four spaces with fractional division* for 
half and quarter hours, and ths shadow from a wire 
tn front of the lens ot the lamp drawn a meridians! 
line upon the globe This shows the advanoe of high 
noon In the center of the Illuminated surface, as tbs 
globe turns continuously from west to east, sa does 
the earth During the time the earth Is making ose 
complete revolution on lta axis, It Is swinging on in Its 
vast Journey around ths sun- The rate Of tkl» motion 
has boon calculated by as tro n omers as about It Mis* 
a second 

It ths earth did not rerofvs around tbs sea, mm 
complete axial revolution would be mads In A hoars 


Ths toy Of ths handrail la divVted into Mo spues 
rep re s entin g thy degrees ef s circle, if there were 
•nly AO days in the yew, ths divisions tor dares* 
degress would correspond There are At days In ft* 
year and M» deg In a stroke Ths divisions repre¬ 


sent!** tbs days are each meaner than ths agues stem* 
pted ty a degree This slight discrepancy bftw asft 
each of them toerearea as ths drete ef t* A 

followed round At the sod of the year ft* A*** 
l^A dMbrenos to prdettoWy wiunl to gre foftfj jfc 










Scientific American 


3« 


& *9* 't t 


gw 


Patent 
Department 


The growing j^arotty of timber demands economy In 
its tt*#. and tfcs smploymsnt of substitutes for wood 
wbefwrtr poaelble. Tblo la one of (be reason* why 
Wooden fence* an string way to metal constructions. 
0(l»jr slid nor* potent reasons are because the metal 
Mae 1* stronger, less liable to deteriorate, lee* com 
bersome, and generally more ornate One of the let- 




eat constructionB, which Is very Interesting, U pictured 
In the accompanying engraving This fence Is unique 
In that It la portable. The fence poets are built up 
Into ah A-abaped form consisting of two side members 
A of metal tubing, which are flattened at their upper 
end* and bolted together, while their lower ends are 
Spread apart by a member B A central plate C la 
fastened between the upper ends of the member* A 
and 1* secured to the member B by means of a wire 
Thla plate O Is provided with a number of opening* K 
to receive the eyebolts F The fence wire 1* strung 
through these eyebolts, the uppermoet wire resting on 
top of the plate 0 In the slot formed between the mem 
bars A If desired, the eyebolts F may be dispensed 
with, and the wires can then be strung through the 
apertures t Am tbe poets are merely set on the 
ground and not Imbedded In It they may lie moved to 
any desired position The Inventor of this fence ho* 
called otlr attention to the feet that tbe ground on 
each aide of an ordinary fixed fence becomes a breed 
Ing place for weeds, briers, and undesirable grasses, 
wbpse seeds ripen and are spread broadcast over the 
adjoining land The portable fence however may be 
moved to ona aid* when the field Is being plowed so 
that every foot of land may be cultivated Mr Cahln 
Wilson of 1004 Park Avenne Hhhmond, Vn has so- 
cured a patent on this portable fence 


Tbe object of the Improved head for stringed musical 
Instruments which Is pictured In the accompanying 
engraving la to enable the player to string the luetru 
meat when naoeseary without Iom of time The pega 
on which the strings are tightened mny be removed 
from or replaced In the head without detaching the 
airing and in case of a string breaking a new string 
may gulckly he applied It will be observed that tbe 



MM !■ th the.fwnw of* box with hole# passing through 
tt* * 14 ** to reoetv* the peg* but notches are cut 
Atttfe lead tag to alternate bole* The 
string t* lowftM%«rfjk end to the usual manner so 
t»*t ft may ha mcgUr 1* the tailpiece while the 

, PPPoo H* end Is fitted (nth * riot la tbe peg and Is 
The peg H sSated In the by in- 
er ahd tato.tfe* hfile *M H>win* it 

__Ji ths neteh tnlo tlte opnpgtt* hole. The 

tightened until It hag basil propsrly 


tuned. Thereupon the peg is Jammed Into the bole 
ao ea to prevent It from turning It Is the object of 
the Inventor to provide a number of pega each wrap¬ 
ped with a string ao that In case of a string breaking 
the old peg may be lifted out of the head and the new 
string and peg Inserted In Its place. In this way the 
operation of replacing a string will consume a mini 
mum time and will not seriously Interrupt Lhe playing, 
particularly in an orchsitral produitlon The actual 
time consumed )u taklug out a broken string, putting 
In a new one, and tuning It Is 15 seconds. The opera 
tion can be performed in the dark The holeB and tbe 
notches far the pegs are tapered to correspond with 
the taper of the peg so that when the latter la light 
ened to a sufficient degroe and jammed Into the hole It 
will be held In place with the requisite friction Ths 
construction does not limit the head to any particular 
form It may be mado plain as lu Pig 1 or with the 
usual fanry scroll as Indicated In Mg J Mr Arthur 
8 Leslie, of Bapperton, British Columbia Canada, la 
the Inventor of this new form of head for musical In 
strum ants 


New list Qt Paper. 

Germany manufactures annually 425 000 ton* of 
paper, England 260 000 tons France 1D0 000 tons Aus¬ 
tria 155 000 tons and Ithly 120 000 ton* But the 
United States makes and uses mors paper I ban all 
Europe, the annual production amounting to 1 no 000 
ton* A French journal mentions the following novel 
uses of paper In America 

Hoofs of paper and compressed wood pulp have 
proven successful A Chicago firm makes paper gar 
meats which are ao light flexlblo and convenient that 
they are largely used in hospitals The paper Is made 
of the bark of the paper mulberry tree and la tub- 
slxed and finely craped Several sheets are super 
posed and sewn together The garments have narrow 
woolen bindings buttons, buttonholes and other fast 
entngs Paper cigar* are made by steeping paper pulp 
for ten days In a detocllon of cigar clippings passing 
It between cylinders and rolling the sheets Into the 
form of a cigar 

Paper holtlea and grain bags are made In Philadel 
phi* A recent invention Is the paper horseshoe 
which according to Lhe Inventor la more durable ns 
well as lighter than tho Iron shoe and eliminates nil 
danger of injury to I he boot as It la attai hed not by 
noils but by cement Two German engineers have In 
vented a sort of reinforced paper composed of paper 
pulp canvas linen and raw silk reinforced with steel 
wire The new material is light waterproof fireproof 
and suitable for the construction of vessel# including 
warship* automobiles and other vehicles for rail 
way* street pavemoute and many other u«um 


PADLOCK WITH IKCABKD BOLT 

A padlock as commonly made offer* but slight seiur 
tty against thieve* The lock Itself may be nr moat 
elaborate construction so I hat It (a well nigh Impose! 
ble to pick It but that matters little when the door 
can be opened without tombing the lock merely by 
filing or sawing off ona or the screw eves through 
which the bolt Is passed the weakness of the pnd 
lock U«* In the fai t that tho screw eyes and bolt 
are unprotected This weakness la very ilevcrly over 
come In the lock herewith llluilrated b> having the 
casing of the lock extend over the bolt and sirew 
eye* completely IncUndng them The i using Is made 
In two forms, one for double doom which Is of 
bemlspheroldal shape (Mg 1) and the other for 
single doors, which has tbe form of a section of a 
sphere (Fig 2) The ecrow eyes with tho bolt 
passing through them are shown In section in Fig 
D It will be observed that the casing fits very 
snugly against the doors and Its form Is such 
as to offer very little grip for a tool, should anyone 
attempt to farce lhe lock The locking inedianlsm 
Is contained in the bolt as shown In aeitlonal view. 
Fig 3 lhe bolt comprises a cylindrical barrel A 
Into which la filled the sleeve B, the tatter being 
formed with a head C through which the key Ih In 
sorted Within the sleeve are the tumblers and lock 
Ing dog mounted lu a pair of heads D which are 
secured to a central item The locking dog E te ful 
eruraed In the lower head U, and Is provided with a 
curved extension against which the plate F is preased 
by the coll spring O The spring a < roue* the upper 
end of the dog E to project through an opening In 
sleeve B and barrel A and to enter a recess In tbe 
casing of the lock, thereby retaining lhe holt In the 
locked position To unlot k the bolt It Is necessary 
to tarn the heads D within the sleeve II, bo that the 
dog will be brought Into register with the elot Indl 
cated by dotted lines at 71 and the spring O will then 
force out the sleeve with the mechanism It contains 
t* the position shown In Fig 1 The bolt may than 
be drawn out by taking hold of the projecting sleeve 
The tumblers I, which are mounted to slide In heads 
7), enter bayonet slots In tbe sleeve fl, aud normally 
prevent tbe dog tram turning until thoj have been 


forced down against the pressure of spring* IT suffi¬ 
ciently to enter the lateral extension# nf tho bayonet 
slots The barrel of tbe key Is slotted so as to press 
the several tumblers to exactly the required extent 
Then when the key Is turned the tumblers and dog 
will be turned Any numlsr of combinations may be 



PADLOCK WITH IXCABED BOLT 


had by changing the depth of tho bayonet slot* If 
nne no desires, he may change the combination nf hi* 
own lotk by taking out lhe tumblers from tbelr scats 
within the heads 7) and transposing them from one 
position to onotbor Of course In such a case a now 
kny woultl lie required ao us to depress the tumbler* 
to the proper degree The Inventor of this Improved 
padlock la Mr Ratted,! Fvola, 40 Btuyvesanl Street, 
New York dty 

VITAL RAIL BASE AXD CROSS TIE TOR RAILWAY 
TRACKS. 

Time was whon railroad tracks consisted of wooden 
inils faced with a strip of sheet metal Such t(instruc¬ 
tion seems absurd to us now No doubt the time will 
luiue when our present track conslrui I Ion In which 
the rails Rre semred to wooden ties will seem as 
nbsurd Tbe nhjrilfuus to woodin lbs are many aud 
have so ofit n lawn referred to In these columns that 
It Is not miiasnry to inumerate them now A sub¬ 
stitute far llie woodcuth lonstmitlon Is illustrated In 
tho Rttoinpauvlng engraving Tho rails are laid on 
metal bass plutes ludltutod at A Fnrh hase plate Is 
provided wllh a llungo along Us Inner edge whlth Is 
dpnnled by the blltr If It will be observed that these 
huso plates extend longitudinally under tbe rails and 
form n com (minus support for them Al frequent In 
ttrvBls the luise pliiks nri < aimed td by meana of crosa 
fits f* whlth an also provldul with a flauge along one 
<dge This (tango extends downward as Indhated at 
It and Is linhidded In the hallusL of the roadbed so aa 
lo provide so anchor tor thi tli The rails are secured 
t< the liuito plrtis and tics hy mount, nl ilumps FI which 
ure fastened ill plm with halls 1 ho upturned flange* 
B of tho bust plates iffonl ubiitim nts against which 
the ballast la packed 11nis tiny gunrd h gainst lateral 
movement or distortion or the iratk while the flnngeH 
ft of tho llee prevent lunghndlnnl movement or i reep- 




KETAL RAIL BASE AJTD GROSS TIE FOB RAILWAY 
TRACES 


Ing The flanges I) also eervo as guard rails to tal.U 
and retain tho wheels of a derailed train nr car The 
base plate provide* a smooth surfruc for tho derailed 
car obviating Injury or shock which results from *■- 
i ar humping over the ordinary tics The continuous 
bearing for the rails provided by the ltuse plntns pre¬ 
vents low Joints with the resultant hammering which 
soon wear* out the track Messrs Mnrr»> A Temple 
and Harry 0 Temple of Berlin Heights Ohio hart 
just eocured a patent on Ihta lie cnnstrudlon 
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Cost of Industrial Insurance 
Further Reduced Voluntarily 


By 


Hie Prudential 

Industrial policies now being issued have In¬ 
creased Benefits, averaging over 10% and will 

Give Many Millions of Dollars 

of Life Insurance more than the old rates would have provided. 

Over 20 Million Dollars 

Extra Life Insurance has also been added roluntanly to Industrial Policies issued 
since January 1st, 1907, and in force July 1st, 1909, with no increase m Premiums. 

This is the Greatest Benefit to Policyholders 
Ever Granted by The Prudential, Giving 
More Life Insurance for the Money than 
any similar Policy Ever Before Issued. 


You want the Beat in Life Insurance at the Lowest Gist 
Wnte to The Prudential State Age Address Department 1 21 


The Prudential 

INSURANCE COMPANY OF AMERICA 

Incorporated u a Stock CoBpaay by the State ol Now Jermey 

JOHN F. DRYDEN, President. Home Office, NEWARK, N. J. 
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UIOU DAYLIGHT. 

Then are a groat many (hit ga to be aald In favor 
of and a few against the proposal to advance the 
clock ly toe hour during the Bummer month* A1 
though tie aiggcated hai go la ataitllng there la In 
It nothing it the lull roua or farcical ae some of Ita 
trltlca have auggeotrl The principal object of the 
movement la to apportion a larger part of the period 
of dayllgl t to evening rent and recreation than la 
new iooalble In latitudes embraced by the United 
States Undei present conditions the lose of the 
working day Is so near sunset that by the time the 
evening meal la over twilight baa commenced and 
the stretch of remaining dsjlight la too short fqy any 
lengthy outdoor siorts or pastimes of the kind which 
luqulre daylight for their eierrlae 

Those of us who h ive spent part of the summer 
months In northern latitudes where the later sunset 
,and longer duration of twilight combine to make the 
summer evenings the moat lengthy and delightful 
period of re restl n understand perfectly well the 
motive an I fme of the argument* which have led to 
the present w Ideepread me vemant In favor of what has 
popularly come to be known as a longer daylight day 
The evening Is the ldesl time for ontloor n real Ion 
The mind and holy are relieved of the atiess of the 
day a occupation and the cooler temporal ire whli h 
la a consideration even In the northern latitudes be¬ 
comes of double Importance In the more southerly 
regions whore temperatures during the day run up to 
90 or even 100 In the shade 

The proposed arrangement as advocated by the Na 
tlonal Daylight Association In this country la that 
ftom and after 3 o clock In the morning cf the first 
day of May In each year until 3 o lock on the morn 
Ing of the first day of October the atandarl time shall 
be one houi In advance of the atandarl time now In 
use This result Is to be secured by advancing the 
hands of the clock one hour on May 1st and moving 
them back one hour on October 1st The change would 
Involve a shortening of the hours of sleep only on the 
laat day of April Subsequently through the summer 
month* people wo lid got up and retire by the clock as 
usual and the reg ilar ache |ule of railroads factories 
and alt ao lal Institution* would be maintained as be¬ 
fore The orly per eptttle difference would be that 
Instead of the twilight ending at from 9 to 9 10 It 
would last riom 10 to 10 30 according to the latitude 
an I the publl would have the henefit of two or three 
ho in of daylight after tbe evening meal Instead of 
ona or two hours as inder tbe present arrangement 

1\e cannot quite igree with the circular of the Day 
light Association tl at no adjustment of railroad ached 
ules would be necessary Borne adjustment would ob¬ 
viously be needs I on the two days which marked the 
opening and close of the longer daylight season but 
with those two exceptions regular schedules could be 
maintained w Ithoi t luterrnptlon during the 160 days 
or more of the late spring summer and early fall 
month* 

At tbe present time there Is a bill before the British 
Parliament which t rovlde* for a change similar to 
that related above That the matter Is being seriously 
regarded In that ro in tty Is shown by the fact that It 
has the Indorsement of the Fdueatlon Committee of 
tbe London ( ounty Council of over one hundred muni 
olpal corporations end town councils of the National 
Convention of Royal Burghs of Scotland v 
about two hundred towns and of c 
thirty chambers of commerce aaaorlattona and clubs 
A similar bill Is now before the Canadian Parliament 
and tbe report of the special committee to whom ft 
was referred mjn that In view of the almost unanimous , 
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support In favor of the bill and that Its object oan be 
so easily attained, they consider that ft should be 
put In force as aeon as posslbte It t* probable that g 
similar bill which lias already received wide journal¬ 
istic indorsement wilt be Introduced In Yrnno*. 

WBtrxiAH T1A7II0 Of LPHD0V AID jfSV T9SX. 

Geographically considered the Idas! condition* tor 
tbe rapid inflow tnd outflow of the population of a 
great city to and from Its business canter are that the 
city shall be lot ated Inland and that tbe traffic move¬ 
ment shall not b* obstructed by any natural topograph! 
ral features sot h as are presented by the sea or wide 
and deep rivers or eetuarlee Judged by this standard 
London Paris and Berlin are admirably located 
whereas New York Is at a great disadvantage In a 
diagram accompanying the last report of tbe London 
rralflc Drench of tb* Board of Trade the density of 
railway traOo and Its distribution on the various sub¬ 
urban railways are very lucidly shown The diagram 
was drawn from statistics of the railroad companies 
of the number of p usengers who entered tbe buelaess 
tenter of London In the month of October 1997 from 
all stations within thirty miles of the <ltj It In 
clndes the number of trips taken to the city by the 
season tlekot holders Tbe figures sbow that of the 

9 798 669 persons who entered within a four mile ra 
dlua of Charing Cross by railway In this month 8 
071 78T nr about 83 per cent came from localities not 
exceeding ten mile* from Charing Croe* 8 6 per cent 
entered from distance* between ten and twelve mllea 
end less than 8 6 per cent from dlstancee lying be¬ 
tween twelve and thirty miles from Charing Cross 

An analysis of lha table shows thst 2 233 201 pasaen 
gera rams from the first sone whlih Is from four to 
alz miles distant from Charing Croee and that they 
averaged 86 184 passenger* to the square mile that 
3 406 688 passengers cam# from the six to eight mile 
sone and that the average was S3 7.9 passengers per 
square mile tbat 2 432 996 came from the eight to 
ten mile rone and averaged 21 d12 passengers to the 
square mile Prom the ten to twelve mile ions tbe 
travel i onalsled of 843 780 passengers who averaged 
6104 to the square mile 331 All averaging r 92 to 
the square mile ramp from the fifteen to twenty mile 
none and 107 614 averaging 124 to the square mile 
came from the twenty five to thirty mile rone 

Turning now to the traffic problem In New York city 
we find that lefore the period of big bridges and tun 
nels Manhattan Island was most unfavorably situated 
for the rapid an 1 comfortable handling of dally paa 
longer truffle Shut off on ona aide by the sea and on 
two others by broad and deep river* the <lty was 
denied those advantages accruing to large metro¬ 
politan cities In Europe from an Inland situation 
v hhh permit of the laying out of Hoes or railroad 
travel In every dire tlon When the railroad* radiate 
from the buatneea center of a city as the spokes from 
the hub <fa wheel the congestion of traffic decr ea se* 
thooretl ally as the square of the distance from the 
center The figures quoted above Tor London ahow 
how quickly the outgoing crowds at night are dlaam 
barked from the train* over one half of the total of 
nine millions having left the rare by tbe time they 
have passed soma six miles beyond tbe central sous 
in Manhattan however before tbe era of brldgwa and 
tunnels th# greater part of the rush hour travel moved 
In parallel lines up and down a long and narrow lal 
and and many miles had to be covered before any 
relief was noticeable The Intolerable congestion due 

10 these conditions hastened the construction of the 
at bwmy which was completed only Just In time to 
nave the transportation problem In New York from an 
absolute deadlock With the approaching completion 
of all of the eleven tnnnels and three great bridges 
which have been built during the last decade and a 
half to connect Manhattan laland with New Jersey 
and Long Island New York city will he favored with 
the diverging ayatam of transportation which character- 
Iras london and other great cities of Europe Th# 
splendid facilities for comfortable and rapid travel to 
tbe vast suburban areas lying to the east and west of 
Manhattan are certain to act with a loosening up effect 
uion (he present rongegtlon of our elevated and aubwy 
lines of travel In Manhattan It will need only the 
construction of the Fourth Avenue line In Brooklyn 
with a tunnel beneath the Narrows to Staten Island to 
place New Tork city tat practically as favorable a post 
tlon for all round radial travel as London Itself 


□rooioLvinri ran or ra movt aouxa. 

Tbe possession by the United flutes navy of three 
scout cruisers th* Birmingham "Chaster am) 
Salem absolutely Identical In else and model but 
driven by three different types of sngtns presents an 
unrivaled opportunity for determining th* ret stir* ail- 
trnnd efficiency of the three type* for naval p wr po** * 
We are free to con few however that th* t**ts wtiMh 
have already been carried out elaborate and e at O f 
though they have been, do not dram to he ocmdttsive 
In fact tbe farther tb* test* have gone th* mar* be¬ 
wildering do tbe remits obtained appear. 




St da tthtaMU* accessary. If 
trim* are to * e( vniue that lb* the 

om of the form uumputttbtudhaII ha ah «0 lhp( toto 
tie*! It was UW totodtitfc of tbs N*9T P fo toto i fot 
that they should be so, btrt unfettwatufy, wWt «te 
exception of th* g n vD u rant ataodardlxatlcui trial* at 
Rock land and th* wetaT-consumptloe trials m«4* eartr 
it tbe year, there were certain disturbing elements, 
scene socidental *nd other* incidental to tb* Bondman* 
under which the t**to war* mac}* sad qait* cm*m>ld 
able which so greatly vttlltdd the ram** tbat they 
have lost their value. 


firatlon as far aa the relative merits of rad procat 
Ing and turbine marine engines are exmoerned of 
previous results obtained with th* two types At th* 
lower tpeeda or what are known In th* navy aa onto 
Ing tpeedi the reciprocating engines of th* Binning 
hem proved to be mors economical hat nt tb* higher 
■peed* end notably when the iblpe were driven under 
full power both the Parsons and the Curtis tarblnM 
showed a marked superiority In ooal consumption, and 
dtovs their respective vseeeli at considerably higher 
maximum speeds As tor as the published official 4fl> 
urra show there la not much to choos* between th* 
two type* of tnrblne sometime* on* and someUmss th* 
other showing n slight advantage in both the standardl 
ration and In the water-consumption trials. 

It is when we come to the king-distance trials at 
sea tbat the confusion begins In tb* coal-consumption 
tests which wet* carried out n few month* ago at the 
rate of 16 knots an hour the Birmingham showed n 
ooal consumption of seventy-one tons the Chatter" 
of eighty five tons and the Salem of one hundred 
and seven tons a day Tbe disparity between tbs con 
sumption of the Birmingham and tbe Chester was 
not unexpected but the consumption of the Belem 
was Inexplicable At the conclusion of tbs trials the 
Salem returned to tbe builders yard and on open 
It g the casing It wan round that a loose bolt which 
had probably fallen by accident Into the casing had 
bent over tbe edges of a large pert of the blading thare- 
b obstructing the passage of the steam and running 
up tbs coal consumption 

Shortly after the conclusion of the trials the Ches¬ 
ter sod the Birmingham sailed for Liberia on tbe 
coast of Africa and after repairs had been made on 
the Salem she waa dispatched to Join the other two 
■hips On the return trip the three scout* starting 
from Madeira steamed side by side for five comma 
Uve days acres* tb* Atlantic All three were careful 
to maintain the same speed and everything was done 
to render thin a fair five-day trial of the engines 
There was no attempt made to run at high spaad and 
the average rate per hour for tbe live days was II8 
1 oots Tbe test has furnished the latest bewildering 
coal-consumption figures of the tnany which have been 
obtained with these vessel* for tb* results of tbe first 
sea trials bsve now been completely reversed the 
Balem having burned an average of ninety five tons 
per day the Birmingham one hundred and tan ton* 
and tb* Cheater one hundred and thirty tons per day 
The explanation of the reversal of form on the Blr 
mIngham and Chester given by the officers of theee 
ships la that while they were anchored off I he nonet 
of Liberia the bottom a of tbe ehlpa become aa they 
always will do In tropical waters very feral On th* 
other hand It wan explained by the officers of th* 8a 
Itm that while they were lying in th* mud nt the 
Quincy yard for repairs they were nt n Similar dis¬ 
advantage 

Now In tb* flue of th* above figures It g um * that 
somethin* must have gone wrong with the Chee 
tar a turbine* n feet which will no doubt be- deter 
mined aa aeon as a he can get to a repair yard but tbe 
moral of these very bewildering remit* 1* that In view 
of tb* enormous Importance of the turbine question 
th* Navy Department shoo Id undertake n fresh sertee 
of trials of these three ship* in which every car* 
should he taken to render th* condition* identical 
Moreover to* trial* ehonld be Of such a length 
sod be carried on under such varying eondlUonn, aa 
to settle beyond all question of doubt whloh 1* the bent 
type of drive to Install in tb* future warship* of th* 
United Staten navy W# do not healtata to affirm that 
this i* to-day tb* most Important question affecting 
th* physical characteristic* of the'skips of onr navy 
Of the mMbUKy of th* tUTWo*. whether It he IN 
Parsons or CurtU type toera In ho doubt whatever 
and It Is because of ltd reliability when driven fw 
long period* of time nt tell power thst U Is vastly 


superior to 
tii qototfe 


ever is on* of coej consumption sad th* qaaSUkm of 
anal eeamffiptios l* Intimate* relstad to to* qmsthm 
of n^kfi of notion, or total etmmipt dtgUam -to* *f 
the merit haptofetot ptetMrit* to « w«*hto Vhrit 
**# together MbWra era* to* JWmki *,« ft 
aim in mqi cMU«**fo» n* W 1#- totos # 
31 eMtr that ton detot)to tor tortbar to—fcto&fl* 
toto Os. rang, pi *fficto*7 *tto#t*ririmd f ffo 
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JiwWI to-itettotia* teratohed hr tb* United 
•Witte Tors* l«nrt««, tk» art *f wood preservation ta 
ted* «ma(nr daring the ysar not railed tor tbe dm 
ofUMiJm m»srn •* <w*o*ot», 19,000,000 pound* 
at ilac cUartfl*, with raiall quontitl** of eorroffive 
snbUmato. orud* oil, tod othar eMcdloal*. Of tb* 
ereoeota, aaUlj MTsa-uoth* waa imported, moat of 
It from England tad Cteanany 

Tha Iragaet pip* Us* In the world la that which 
extend* from tbe Oklahoma oil w*U* to New York 
harbor. At the present tint* the oil ftold of Oklahoma 
to the moat active tn the United State*. It la not llkelr 
that the upe win be put to immediate nae for convey 
tb* oil over the whole distance. The completion of 
the syatam. 1* regarded nrfher aa a provision for 
emergency, and to meet the future conditions, when 
the Pennaylvaala and West Virginia Oelde shall have 
been depleted. 

9k e Seel dimension* of the groat dry dock which tbe 
Untied States navy la building at Pearl Harbor, In 
the Hawaiian IsUoda, show that the government la 
wisely building for the future. The dock will be 
UU fbet long from tbe coping to tbe outer elU, 140 
fast wide et tbe top. and will have 85 feet of water 
ever the entranoe dll at mean high-water level There 
Will be a sill at the middle of the dock, for an Inter¬ 
mediate caisson which will divide It Into two docks, 
BTC tost end 588 feet long respectively 

On July Oth the United States Reclamation Service 
announced that the headings bad met In the great 
OnnnJaoa tunnel, which tbe government la building In 
western Colorado to carry the weter of the Ounnlion 
BlVer Into the Unoompabgre Valley, where It will 
be need tor Irrigation The tunnel, wbloh will be 
cement lined throughout and will have a finished cross 
section of 1014 by 1114 feet, will be the largest under¬ 
ground waterway tn tbe world It la six miles lu 
length, and will carry thirteen hundred cubic feet of 
water per second Ha coat will be over 32.500 000 

On July IPth the twin tunnels extending beneath 
the Hudaon KIver from the Pennsylvania Terminal 
Station in Jersey City to tbe Hudson Terminal Build 
ing In Manhattan, at Cortlandt Street, will be opened 
tor operation Train* will run from n five-track 
Station, eighty feet below the Pennsylvania Terminal, 
to a five-track loop station beneath tbe Terminal 
Building Aa soon as sufficient care can be obtained 
from the bulldera. the twin tunnel, running parallel 
with the Hudson ehore line on the Jersey aide, and 
extending from tbe Pennsylvania to the Lackawanna 
terminals, will be also placed tn operation 

From every point of view the round-the-world cruise 
of tbe battleship fleet waa a pronounced success, and 
the crowning Indorsement of all has been tbe recent 
announcement of the Assistant Bee rotary of the Navy 
that the repairs to thirteen or tbe sixteen battleship* 
that made the voyage have been completed at a total 
oost to the Engineering and the Equipment bureaus of 
950,880, or leaa than 84,000 per ship Many were the 
prediction* of trouble, damage, and even disaster, at 
tbe time of the starting of the fleet, but not one baa 
been fulfilled On tha contrary, tbe benefit to the navy 
In the Increase of Its physical efficiency and the Im¬ 
provement of lte morale has been Invaluable. 

A teat wee recently made In England of a steam 
engine designed to work at preaaurea or aa high aa 
oue thousand pounds per square Inch. According to 
our contemporary, Engineering, tha teats showed a 
steam economy of 13 5 pounds par brake hone-power 
per hour The engine la of the Inverted V type, with 
eight cylinders, the hlghpresaure two Incbro, low- 
pnsenre five Inches In diameter, each pair being ar 
ranged In tandem on two cranks. The stroke la four 
Inch**, the speed, eight hundred revolutions per 
minute forced lubrication la used, the oil being 
pumped Into the steam on Its way to the cylinders 
In the teat the steam pressure waa five hundred 
pounds, temperature 730 degrees, tha revolutions seven 
hundred per minute, and the brake hone power de¬ 
veloped 3115 


VBh * view to enabling marine turbine engine pro¬ 
pellers to work et higher efficiency, Mr Yasuao Weds- 
•eld, la a paper before tbe Northeast Coast Institu¬ 
te Of Engineer* end Shipbuilders, proposes to us* 
a teutonic easing surrounding the screw propeller, tb* 
forward and aft end* of which are flared Into bell- 
■touth «Mpe, with a cr oee s e ct ional area gradually 
oobtraettsi frum the two ends toward the screw pto- 
P*Il*r. Sy (hi* arrangement the forward velocity of 
tb* wwtsirv Which to imparted by the frictional pull of 
the «Up* ted*, totetoetoratod, until gt the most con¬ 
tracted peri of the choanal where the water to acted 
upon by the aoraw.pvop*it*r, the velocity rtaua to a 
teWtoum, the ptopelto opeTatlu "te water having a 
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ELECTRICITY. 

£* a Moett lecture before the Royal tnetltute, Lon- 
don. Prof. W. E, Dal by showed that for long distance 
traction at speeds under 65 mile* per hour steam Is 
much more economics! than electric drive. Electricity 
pome ee aa an advantage tor bigh speed travel because 
tbe power is limited only by the number of axlee to 
which motor* may be applied 

The largest electrically-controlled twitch tower In 
the world has Juat been put Into eervlce at Providence, 
R I , on the New York, New Haven A Hartford Rail 
road The tower is equipped with 77 switch levers, 
providing 268 combinations. Elaborate precautions 
are fumlehed to prevent tbe giving of a wrong signal 
The power used Is taken from the feed wlrse of the 
railway, but aa a precaution two other source* of power 
are provided, which may be drawn upon In case of 
emergency 

The old-style gasoline lights which have been used 
(n Central Park are to be displaced with 1400 or more 
than twice aa many electric lamps. A very artistic 
lamp poet has been designed tor the new lamps. One 
of the objections to tbe gasoline lamp* was the fact 
that tbe laekage or the oil ruined the gross around 
these temp poets Furthermore tbe lamplighters did 
mnch damage by tusking short cute through the 
flower beds along their routes from one lamp to an 
other 

From time to time we bear of some enterprising 
amateur driving an electrlr generator by means of a 
windmill, and thus obtaining electricity without coat 
except that of the Installation and with It lighting 
bis house and operating various household machinery 
Recently a German company has gotten up a special 
electrh generator equipment adapted to be operated by 
wind power The Installation comprises a dynamo and 
a storage bnttery, the letter serving to store the exi ess 
power until such time ae It Is required The apparatus 
Is entirely automatic, and requires absolutely no ntten 
tlon except In time of storm, when It Is necessary to 
reduce the sail area of the wind wheel A special 
regulator used with this apparatus automatically keeps 
s constant pressure on the llghllng clnult this being 
entirely Independent of the aumber of revolutions of 
the dynamo or the condition of the storage lottery 

One of the large new steamers of the Orient Blenm 
Navigation Company plying between England and Aus¬ 
tralia has been provided with a model electric equip¬ 
ment even Including an electric laundry The wash 
Is first boiled In a tank, where the aster Is kepi at 
lulling point by means of steam pipes, them* it Is 
carried to a pair of washing machines driven by an 
electric motor The clothing Is dried by means of a 
hydro-extractor driven at 640 revolutions per minute 
by a 8 horse-power motor There Is a Devoudon ma¬ 
chine driven by an electric motor, which is provided 
with a safety device to prevent the operator s Anger? 
from being raugbt under the rollers If Ibe fingers 
coma too near the roller, the motor whim drives tha 
machine Is automatically stopped The laundry Is 
equipped with an electrically-driven ironing mac bins 
and with several sleclrlc Irons 

Many hospitals In England are provided with a spe¬ 
cial apparatus for extracting Iron and steel fragments 
from the eye by meant of powerful electro magnets. 
Tbe magnet employed has a core three feet lung and 
■lx Inchee In diameter c>r the best Swedish soft 
Iron Two hundred pounds of Insulated wire are 
wound In two roll* about the core The end of tbe 
magnet Is threaded to receive terminals of different 
■1 apes to suit various conditions. The magnut is 
mounted on ball bearings and can be moved In any 
direction Tbe strength ut the magnetic field may be 
varied at will by means of a rheostat Whrn used at 
Its maximum power, the magnet exerts a pull of 30 
pounds per square Inch at a distance of an Inch A 
special type of apparatus Is provided tor reclining pa 
tlenls. In this case tbe magnet Is mounted on trun 
cions, end 1* tilted by means of sultablo gearing oper¬ 
ated by a hand crank 

A new farm of electrics! vacuum meter has recently 
been devleed It poeeeasee a distinct advantage ovor 
other electric vacuum meters In the feet that It re¬ 
quire* no Instrument for measuring the current resist 
once or Intensity The device consists of a glass tube 
which communicate* with the vessel In which tbe 
vacuum Is formed A wire passes through this tube, 
and forms pert of a circuit through whbb e rurrent 
of oonatant pressure 1* fed At the renter of tb* tube 
e smell weight to attached to the wire Tbe current 
pasting through the wire beets It to a certain degree, 
dependent upon the Intensity of the current, end also 
upon the amount of host carried off by tb* gas sur 
rounding the wire Ae the go* Is rarefied It dissipate* 
les* and Jos* of to* best, causing tbe temperature of 
tb* wire to rise. Tbe tncreaeed temperature expand* 
tb* wire, making It tag. The glass tube to graduated 
ae that the extont of tbe sag may bt observed, and 
tkxs tM decree of mrateedon to determined. 


SCIENCE. 

▲ new parasite which attacks the vine at the root 
was discussed at the Academia dee Sciences by U 
Gulguard chief of the (allege of Pharmacy It IS 
designated clandestine,” ss It la quite Invisible hi 
general, so that It le all the more dangerous The 
parasite to believed to be a fungue of the phanerogam 
family Experiments upon It arc being continued at 
the biological laboratory of Nantes 

The New York Aquarium ho* acquired an octopus 
after considerable expense end dlflhulty The sped 
man waa captured In Bermuda waters and conveyed 
to this city In a largo tugboat whlib was »pe< tally 
i bartered for the purpose During the forty-eight- 
hour trip from Bermuda to New York seamen were 
kept busy pumping water Into the tank which con¬ 
tained the oitopus 

The Smithsonian Institution of Washington will 
erect on the very summit of Mount Whitney Cal 
(altitude 14500 feel) mi olieervntory which will <nalile 
Investigators lo study atmospheric roudllluus si griat 
elevations In dry air iliiri In dear skits Tin nhecr 
valory will he erected from the Hodgkins fund and 
will lumprlee a three-room structure of stone substan 
tlal enough to stand tor >< nturie* 

Dr Osier has stated that the question of preserving 
the teeth Is more Important than tbe liquor question 
No doubt muh dyspepsia Is due to decayed and detail. 
Ive teeth which preclude complete mast ballon of tbe 
rood (even If anybody In America hud the time to eat 
properly) Dentists like doctors are now beginning 
to realise that their true mission Is not a general 
rebuilding system but a BystemutU and well-cnnsld 
ered effort to prevent and overcome the decay and 
loosening of human teeth 

A French mhrosroplst has dec lied a method of do- 
tertlng and recognizing traces of blood on knife blades 
and other opaque objects eten alien the stains can¬ 
not be seen allli the naked eye. The light of a Wels- 
bac b burner Is i one nitrated upon the part of the oh. 
Jut under examination through a lube which to placed 
obliquely above the objett glass and which carries an 
Iris diaphragm a condensing lone and n total reflec¬ 
tion prism A photographlr camera may be subetl 
tilled tor the eyepiece 

The freedom from rorroelon and other properties of 
tantalum suggested the employment of this metal as a 
material for pens but tantalum pens have Tailed to 
pose the test for durability which Is applied (In 
France) to steel lions Hits test comilkU In loading 
the pen with a weight of 180 grammes (fll/7 ounces) 
and moving a bum] of paper beneath and In rontact 
with a pen at Iho ordinary speed of writing witll 
10 kilometers (fi'i miles) or imper have passed Thb 
loss In weight of the pen should not exceed 0 7 mini 
gramme (0 0108 grain) Tbe tantalum pens were 
found to lose more than twice tills amount but the 
loss baa been reduced to 08 milligramme (00183 grain) 
liy alightl> nxldlring the tnntnlum 

A raosnt Issue of tlm Gazette Astronotnlque of Ant 
werp announces tbul the great telescope or tho Paris 
exposition of I BOO sllh two objectives visual and 
photographic 4714 Inc Ins aperture a roelostat mirror 
6 >>j feet In diameter anil vnrlnns nrcessorlss tbe whole 
renting more than yt'iOOOO to construe I Is offered tor 
sale by the ruelver of the exposition On this an 
nouncrinint Cosmos which had vainly endeavored to 
find out what hud Iscennie or the monster telescope* 
makes two comments first, Ibat Ibe receiver bus not 
been unduly precipitous In converting Iho assets Into 
cash, snd secondly that here Is an exceptional oppor 
tunlty tn procure an extraordinary Instrument prob¬ 
ably for less than nnc-lonth of Its rust ns there will 
b* few purchasers for a telescope which requires for 
Its bousing a building more Hum 170 feed long 

A bulletin recently Iraucd In the United Slates De¬ 
partment of Agriculture sets forth the remilto of a 
long series of experiments carried on by Dr Benedict 
and Mr Carponter with Ihe remarkable respiration 
calorimeter at Weeloyan University which In tho 
hands of Atwater snd Benedict has added so much 
to our knowledge of metabolism As a result of those 
Investigations It seems that the human laxly Is a 
machine of auch wonderful efficiency tlmt one fifth 
of the energy expended hy II can he utilized ns work 
and that this efficiency to more or less the same In 
men of all types The longest and most tliureugh 
mining does not rhango this ratio The prnfcsslcninl 
athlete, If he la able to outstrip tha novice does so 
not because ho has better muscles but be* suae ho Is 
able tn put morn energy In the shape of l Issue < Imimo 
Into action Training beside* preparing the heait 
to stand great strain act* to Increase Iho snojects 
power of using up his tlssse and hy giving him more 
muscle tissue to us* rather than by teaching him to 
conserve hi* energies In other words tbe profes¬ 
sions! ha* a more powerful engine bee ause lie Is ahlo 
(8 use more fuel and not because he wastes less steam. 
If we may employ a mechanical simile 
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1 be accompanying Illustration shows ths construe- 
Hon o( in English svsporatlvs eonden**r conitnieted 
tn do for lb* atmospheric condenser Wjmt Km Coi 
into doaa (or lb* ordinary wet-surface condenser 
utilizing compartments) 
drillings Till* plant via 
Installed to dent with 10 
000 pounds of exhaust 
■team per hour and to 
maintain a vacuum of 36 
Inches under severe con 
dltlona there being no 
available water except 
from the city main 

It will be noted from the 
Illustration that the con 
denser la formed of two 
sections of pipes supported 
by a base of brick and con 
cr te forming an onorm 
oua tank Each of the 
two groups or sections Is 
divided Into smaller sec¬ 
tions collectors being 
plaicd st the end of the 
colls fot separately drain 
Inn them In such n wap 
aa to separate the water 
fiom the vapor The 
water of condensation then 
Howe Into a aeal box and 
an elei trie motor driven 
pump tarries a larger part 
of It away directly to the 
hot well while still at a 
high temperature 

flw tlonal drainage le 
regulated to suit the load 

on the condenser In order to obtain st the same time 
both n high vacuum and a hot feed Care waa taken 
la ths design of the Installation to prevent all the 
water of condensation from being drained from the 
pipe for In order to obtain elfl lent condensation of 
ateam the elferveecent action Is oeoeoaary Valves 
are arranged so ns to provide the adjustment of the 
sectional drainage to synchronise with ths load and 
to aecure a hot feed on light load aa well as on pesk 
load 

A slow speed electric motor Is utilised for driving 
each of the two seta of three yllnder air pumps 
In the name pump room are lo a tod two dlie tron 
nected ele trie raotor-dilven centrifugal pumps for 
circulating the water ovor 
the condenaoi pipe 


The a > npanylng Illus¬ 
tration abowa ths ton 
at ruction and method of 
operation of a three motor 
electric traveling acale 
crane nil movements of 
which are ac ompllehed 
by ele trk power The 
scales are supported on a 
trolley liutk flume and 
carry the holiUng median 
lam on an li dependent 
steel framework wl lie the 
scale beams are tn the 
rage suspended fntn the 
trollo and readings are 
taken and recorded by the 
operator 

It is of interest to note 
tl at the ram la provided 
with three beams two 
stele beams with several 
recording poises and one 
taro bean pern Ittlng the 
s ale weights of several 
different items of material 
to be lastly and a car 
ately leteimlned A move 


transfers the load frtm 
the knife edges of tho icrlo 
to the trolley trnrk frame 
when desired and the op 
oration thereafter le the 
same aa with an ordinaly trolley 


#0-cyele MO-volt motor This construction ti Med In content ra*««»tt»lag taros Vlih tk» * tt«r 

warebousss to* handHag freight, structural malarial, UM «*r* Mao iMMdl hr A mm -MB Pt- w*» 

or any other class of goods of which ths weight is do- versed by ttgstt oVtrsfct Ths fade o0f» hUMMMMr 
sired Ths seals besmi are eo tmagad that rsosrd began fa sgt Itflli wsssttn, in test, by hetag 
of ths weight of etch pleoe can be mads sntomationlly a dintt enrTdat sd pspp® faiMiadty, ttsNd b vM sa 

Matty reproduced it fa he 
distinctly ssdtbu at a tts- 
Uses of ssrsral yards. 



Again a vary lahMIss aad 
distinct reproduction of 
■peoah was p rod u ce d the 
round intensity tl ft* 

mainly on the saoltgUoo 
of the electro magnet A 
reproduction though « 

considerably Mm lataaettjr. 

la also obtahud whan aw 

tag a oou without Man 


to be the main factor, -tho 
substitution of a targe 
Steel magnet for the else- 

Accordingly a honoohM 
magnet, on a wound Iron 
core, was used with os 
cel lent eflsct Bpeeeh was 
reproduced very distinctly 
By properly choosing ths 
shape end dimensions of 
ths various parts It thus 
was possible to obtain a novel telephone apparatus, 
remarkable for its simplicity and free from tbs dis¬ 
advantages of vibrating plates or membranes. This 
telephone comprises s magnetic circuit as perfectly 
closed sa possible whose ultimate particle* partake hi 
the oscillation Insuring—because of the magnitude of 
the vibrating mass—« considerable sound Intensity 
These effm Is can even be Increased by using an aoosN- 
tle funnel the whole system constituting an extrwmely 
simple loud-speeking telephone free from the upper 
harmonica that usually spoil ths timbre 
Similar experiments with equally satisfactory results 
were made on different alternating-current Irons 
formers Even a dynamo could be made to talk. The 
field magnets of the 
dynamo were excited from 
a special source of see 
tlnuous current The mi¬ 
crophone circuit being ap¬ 
plied to the brushes the 
dynamo repeated with per 
feet dlsttnatnaae the words 
pronounced In front of the 
microphone Speech and 
song were reproduced with 
equal dearness a small 
600-watt shut: dynamo 
producing sound* distinct 
!y beard throughout a hall 
of fair «l»» 

While largwMaed na 
china* show tho «*m* af¬ 
fect, ths sound Intensity of 
the reproduction by ao 


It 1* doabtMM an Inter- 
Mtlgg physical oheeom- 
«non that the heavy fata 
ma nes seed hi coonecttop 
with dynamos and trans¬ 
former- should ha acted 
m *pah an U 


A HT8J IVAPOBATIT* oojnmrn* 

Tbe seals mechanism tan be thrown oat of servlet 
and the carrying beam cast off so that the crane may 
be used as a standard traveling crane for general 
work 

‘■Peeking" Dynamo, eng Tmtarawn 

1 ho human voice Is perfectly transmitted a con 
slderable distance by undulatory or induction cor 
reuts produced by periodic alterations In ths mag 
netlsm of a magnet Prof W Peukert of Brunswick 
Germany has tried to magnetise an Iron core by cor 
rents of the kind produced when a microphone It 
spoken Into To this effect he Inserted a coll tor 
rounding a closed bundle of soft Iron sires In the 



a nw moTBN mnuM mau nun, 


r iselon appelated te r«gu 
Mt* tbe Raetsa ptsttnam 
tottwtry h m, oenjane- 


tbto platform being designed to suit tho material to perfect dlsUactaaM tbo« 
be handled The crane Is adapted for weighing ms to be brought done to 13 


circuit of a microphone Ths sounds pronounced t* of that tnfMtiT draws up aseksmo fW tMMnaalte* 

front of tha mMrephoa* eansed the Iron ecre to at a co mp pfa mr ? syndicate, in twmar'rttai 

vibrate allghUy thereby rendering cenveraaitan with r^TT ttpoitafl-f triTiflinfl hjaijirafc Ij lMni 

parfect dletMctnaM though *o MMdy that tho ett isd pwhtfcttd, tta»ro*ta»e« te t»b mfimUktom 


It Is wen known that DM PanajmeAt 


u*m MafMfen of 
Martmtty lih Mi H 


MetttMMbqaBefaedro pksU» 
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tag* at AI* to-Ohapeii*. rtfito* m Waited »WU* to 
<radr jkMI^lMMM eoattaeed in Wtoddagtpft of 
m reltebWty « regular wlrUera conaawnl&tion be- 
bw reads*,. iantttaUd, la the 6wm «l hi* ntm 
voyag*. rayertoreat* which demonstrated the fra*, 
btjitjr of H4aam1ttlug westbsr tadlaatloas from ship 
tt«fHmiinv. Tha MM wireless station* which 
«r* moat important tar oonumuWntkm with w i ll 
a«rlg*tin# tbs Atlantic Ocean «lw those of the English 
Channel, the wait cooat of Ireland and tho eaaUrn 
shore* of tho Halted States and Canada. Brreral of 
these stations ean make tbemaelvea understood to a 
dtotatlos of 1,000 miles, eo that Teseels ean reoelTe 
tatalllgeDed from land during the entire voyage acroee 
the Atlantic. The wlrelera tranamittera on ahlpboard, 
however are much leee powerful Their radlue of 
■ctlos never exceeds 600 mllea, and they cannot send 
nemeses directly to land from a treater distance than 
thla 

Du riot the cummer of 1008 Dr Polls made an ex¬ 
perimental voyage acroee the Atlantic and bask, on the 
Hamburg steamer "Kalesrin Auguste Victoria." He 
had arranged with acverml steamship companies to take 
part In the experiments, and from their vessels be re¬ 
ceived 111 wireless messages on the outward and 1* on 
the return passage. 

In addition, the Atx la Chapelle observatoi? aent 
him, of* the wtretcae ctatlon at Cllfdan, Ireland, dally 
reports of meteorological observations made on the 
English and French coasts. The transmlmton was 
perfectly successful up to the end of the fourth day 
of the outward voyage, when the chip was about (.000 
mllea from the Irish coast The messages, which were 
to cipher, were tranamltted without a single error 

When the ship came within the gone of Influence 
of the American stations. It received dally reports 
from the Weather Bureau at Washington These re¬ 
ports were transmitted more rapidly than those from 
AIx la Chapelle. but they were often curtailed, a fact 
which waa attributed to the employment of code worda 
la stead of ciphers. 

Conversely, meteorological observations made on the 
ship were sent out dally by wlreleaa, for transmission 
to Alx la Chapelle. During tbe first two days of the 
westward voyage these messages were received directly 
by the wtreleae stations on the English Channel After¬ 
ward, the manages were transmitted Indirectly 
through vessels nearer shore This system was em¬ 
ployed until the ahlp waa in mid-ocean and the trana 
mission of the metaage to Alx occupied two full days. 
The messages aent directly on the return trip reached 
Alx to leaa than 13 hours—one of them In one hour and 

Dally weather charts were drawn from the reports 
received from laud In combination 

with observations made on board. - 

A German oommtaalon- baa atone 
been appointed for the purpose of 
conducting a more extensive series 
of experiments. 

Collaboration between meteoro¬ 
logical and wlreleaa stations, ashore 
end afloat, would benefit navigation 
as well aa meteorology for the cap¬ 
tain of a ship at aea has a profound 
Interest In forthcoming weather 
Changes. Tbe receipt of various 
meteorological data from a few sta¬ 
tions would not always suffice, but 
the void would be filled If tbe wire¬ 
less stations on the coast should 
send Out dally, nt a predetermined 
hpur, weather forecasts obtained 
from neighboring meteorological 
static as, for the benefit of all ahlpe 
within the xooee of Influeooe of tho 
wlreleaa stations in particular, 
effective warn toga of approaching 
■tonne might be given to this way 

An attempt la thla direction has 
already been made la Holland Tbe 
police schooner of the North Sea 
fldhsHe* raodvae dally, while wlth- 
to tbb sen* of Influence of the wire- 
tom station of Sehenmnigan. the 
VMtker forecasts of the metaorolog- 
UtaUlUta At Blit Whenever it 
id yMritji. apeetel storm warnings arc also sent bo the 
eohdeness -which transmits the torara—a to tho fishing 
bests- by flag stonels 

fir SMjr te eaepeetad- that, as tho number and fra- 
'#s»v >#'£■*** tofitoto asst by vMftto to matooro- 
1 UGHfr-ymm todto hte , the torerasts ffffl toccaie 
mevw doejiratraad wtonraluatoa to the rare** which 
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To the wide range of amusements now found on the 
leading linen, Willards may be added to the scar 
future. This haa been rendered possible through tho 
invention of an Ingenious movable table top by two 
London Inventors, Messrs. Terrey and Warren Hither- 
to It has been lmpoealble to play billiards at *m, chiefly 
for tbe reason that billiard balls, like other things, 
are Inexorably subject to the law of grerttetion It 
•vents an undoubted fact, nevertheless, that a billiard 
table waa put Into tbe ‘Great Eastern " Tbe assump¬ 
tion may possibly bare been that tbe huge proportions 



USX AJTD riAV VLEWI OV THE, BILLIAED TAB LX. 

of the mammoth liner would Insure so stable a plat 
form at sea, at all events to ordinary weather that 
the balls would not cannon of their own arcuunt If 
such whs the expectation however It was (loomed to 
disappointment. To-day It would be Just as Impossible 
to pley billiards on the Lusitania ’ or on the Adrl 
atlr," unless they were at ahehor, as It was on their 
precursor of fifty years ago 

A comparatively modern idea—for the queatlou of a 
suitable billiard table for ships ham received the atten 
tlon of the makers for a ronsldrrable time pant—was 
to fit up a ship with a saloon eo eusiiendod that It 
would remain unaffected by the vessel ■ movements. 
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whose axis to longitudinal to tbe table, tho aoUd la¬ 
ment of the pivot consisting of the shaft B Thla tot- 
tar Is secured to a cross piece, to which to also secured 
a transverse shaft, which to carried In brackets 0 
bolted to the dork of the billiard saloon of the ahlp. 
The horlcontal position of tho bod of tho table to 
maintained by depending counterbalance weights, of 
which there are three, namely, one at each end, secured 
to tbe transverse girder for counteracting the effect 
cf the list of the ahlp, and a central counterbalance 
for counteracting tbe effect uf a change of trim D Is 
a dashpot to hold Ihe opposite end of tbe table In bal 
ance Tbe two shafts are each rarrled on ball bear 
togs for the purpose of eliminating frlfllon as much 
as passible Tbe table ebown In our Illustration meas¬ 
ures 6 feet by 3 feet or three-quarters alto A full 
else table of course, could be erected on the same prln 
ciple, but space being valuable on board ahlp, It la 
probable that the smaller site would he rbnsen 

A Project for the iMternsltoswl Kiplnntlos or tbs 
Atlantic 

At tbe Internationa) geographical congress wblrh 
mot recently In Genova two delegates called attention 
to the necessity for an International exploration of tbe 
Atlantic Ocean and suggested the formation for this 
purpose of an association similar to that which has 
already been formed for the study of tbe seas of north 
era Europe A11 Atlantic exploring expedition* of re¬ 
cent years have proceeded southward from Europe and 
have confined their obaervatlone almost entirely to 
the southern half of the Atlantic Blnre the memor¬ 
able voyage of the ‘Challenger (1872 18761 and the 
last American expedition no ship equipped with mod 
era apparatns has made explorations to the Gulf 
Stream and'the northern Atlantic although thorough 
knowledge of these waters Is ne<_denary to a complete 
understanding of the phenomena of tbe sooth Atlan 
tic. Almost nothing Is known about the laws and 
range of temperature and the velocity Of currents to 
the north Atlantic although the variations of tempera¬ 
ture of tho Gulf Stream undoubtedly exert a powerful 
Influence upon the climate of all northern Europe A 
atiiily of the meteorological (auditions of the north 
era Atlantic Is also greatly needed for through this 
region sweep the barometric depressions Ihe frequency 
and paths of which seriously affect the trope or wrst 
ern Europe The connexion between hydrographic 
end atmospheric phenomena about which eo HtUe is 
known aleo demands study 

Many biological problems too await notation The 
larv* of the European eel have been found in the 
Atlantic wp«t of frelaad at a depth of 3 100 feet, and 
Dr HJort has found larv* of other Anitas at great 
depths In the ocean between Norway and Jan Mayen, 
no that a systematic and srlpnllAc north Atlantic flah 
ery would probably produce aur 
prising results. In thla counerilon 
the quantity and character of the 
plankton whlib both directly end 
Indirectly Influence the migration 
of Ashes, demand thorough study 
8 Innlly the exploration of tbe wa 
tors of northern Europe cannot be 
regard(d aa (omplete an long as 
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Its floor, It was hoped, would remain perfectly borl- 
sontal, whatever tbe rolling or pitching and Ite occu 
panto would be Immune from tea-sickness Thla no¬ 
tion, despite its humanitarian motives, waa doomed to 
dlsappolntmeot The swinging cabin did not work 
aattotoctorlly to practice. For one thing It proved too 
Jerky, and did hot add to the safety or comfort of tbe 
■Up. 

A reference to our plans will show bow those desira¬ 
ble gmlitlea hare baen secured A to tha bed of the 
tabiv, which to secured to tranevene girders, situated 
near the ends of the table. Bach girder carries, at 
tb* eestalr of Its length, tho hollow etameat of t pivot 


rents temperatures and biology of 
the Atlantic of which Ihe North 
Ben the Haltlc the English than 
ml et( aro dependencies 
H Is tho more raraarknble that 
the north Atlantic la one of the 
leant known of oceanic regions as 
the most Important highways of 
traffic traverse this region It Is 
true that tho profile uf tho sea 
bottom baa been made known lu 
rough outline by the work of the 
(able layers hut we know very lit¬ 
tle more of tbe pbyslcml characters 
of thla region. 

Tbe Gulf Stream requires espe¬ 
cially thorough study because of 
Its great Influence ou tbe enmate 
of Europe Voyages of exploration 
should be made four times each 
year and tha operations should al 
ways Include measurements of tern 
perature and salinity at various 
depths and the collection of specimens of plankton 
and sea bottom All tbs expeditious should use Idem I 
cal instruments methods, units and constants so that 
their results may be directly compared with each 
other In order to rave expenses the proposed plan 
does not Include sn International bureau of operation, 
hut merely an International commission to pres< rlbe 
Instruments and methods and assign to each govern 
went the field which It la then to explore with Its own 
men and at Its own. expense. The participation of in 
dlvldnala will also be wefoomed and sought and tbe 
assistance of tha great steamship companies Is ronfl 
dsatly expected. 
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1 hr m hoolbojr early becomes familiar with llneur 
mi aaiire square measure and solid or cubic measure 
He understands them reaper lively as the measure 
ment of lengths the measurement of surface which 
depends on length and breadth taken conjointly and 
the measurement of volume which depend! on length 
bTeadth and bright all taken together The first In 
volves one dimension length the second two mutually 


tbs cube d bcd- 0 by letting that cabs tarn ore 
In a direction perpendicular to each of Ita three 4 
slons Is In the direction at the. fourth dtmsn 


Us Jf squares V lines, and IP points describe re sp e ct 
Ively Jf cubes IP squares and JP Host accordingly 
the lour dimensional unit contains it cubes, JP 
squares, li' lines, and Jf* points Considering the 
boundaries of the units AB has two bounding points 
ABCD has four ABCthG has right—four each from 
the initial and ths final positions of the moving 
square—and the tour-dlmcn stona) on It has 16—eight 


moving cube Of bounding lines AB has on# (or Is 
Itself one) ABOD has four ADCD-Q bas twelve—four 


A B 


bio 1 

perpendicular llnitiixlnne length and breadth multi 
piled together ant the third three dimensions 
each peipendtcular to the other two—longth breadth 
and hilght -ill multiplied together Let the units 
of these thiee kinds of measure (e g foot 
square root and cubic foot) be repteaonted by 
a line AB a equate tfrl) with that line aa side 
and a cube ABf/K/ with that lino as edge and that 
square aa bane (rig 1) The null AB may be re 
gatded an made up of nn In li finitely large number 
Jf of polntn nrmnged unllnuously Ircun A to H the 
square AHI P then contains MX M — JP polntn and 
the c tills ABCPO contains k X k X k = V points 
One tan go from Am point In AB to any or every 
other point therein hv following the on< fixed direr 
tlon of AB similarly from any point to any or every 
Other In AB(V by moving In the two fixed dire tloun 
of the bounding lines ind likewise In AUtOO by 
moving in the three fixed directions of the bounding 
lines (direction fnward or backward being regarded 
an the same In every case) Hence with regard to 
motion from one point to anothc r the Drat unit la 
one dimensional the ictond two-dlinennlcnal and the 
third three dimensional 

Man inn make no motion whl h cannot be resolved 
Intu a mnbliiatlon if three mutually perpendicular 
dire ll ns he an I a I no place which cannot be 

D % » C !» 

blit ~ 

reached b} g tig not Hi II south oaM or weal anil 
upwarlord near I he an find i c i< li I In a io< m 
whl li snmt li fcuud by mating in the dire tlon uf 
the linuth I rea 1th an I height cr the loom Sight 
revenln two limrnsioiin illrcitlv the breatlh uml the 
height if the nhjut bclcld while the Iblrl dlmen 
nl n the dlntame of thi chject Is i slim tied by means 
of thi mm ului turning cl (he eyes lo focus them on 
It N) a nsi i alia for a fourth direction perpendhu 
ill In th ether three in fact all of mum experience 
1 Itei him eatlsflc 1 with tin e dimensions 

leaving cMarlene tchmd and reasoning wholly 
fi n anil gv thi fourth dimension la Introduced is 
follows Icur Him nslc i al mi us ire dciend* on length 
1 1emith helglt an I i fourth dlmenilon all multiplied 
t gethcr It livilvis r ill linear dimensions eaih per 
pnill iilnr to the otlri thrr cnaequently the foorth 
dim i sic n Is at i lght nn»,1r», to c i h of the three dimon 
s ona of thP thice dlnm si nil measure Its unit must 
are AB is edge lie square 4M< Has fate and the cube 
AB( pi] as lane U contains V > Jf x Jf X Jf = Jf* 



unit ha* 86—twelve each from the Initial and ths final 
positions of ths moving cubs and eight described by 
the eight bounding points of that cube Similarly of 
bounding squares ABCD bas one (or li Itself one) 
ABtDO bss six-one each from the Initial and the 
final positions of ABCD and fonr described by the 
bounding lines of the moving square—sod the four- 
dltnenilonal unit has 24—six each from the Initial and 
the final positions of the moving cube and twelve de¬ 
scribed by the bounding lines of ths moving cube 
finally of bounding cubes ABCD-O has one (or la 
llaslf one) and the four-dlmenslonal unit has eight- 
one each from the Initial and lha final pdsttlona Of 
the moving cube and six described by the bounding 
squires of the moving cubs 
If tho bounding lines of the square ABCD are sup¬ 
posed to be wade of a continuous wire and that wire 
la cut at D the boundary may then be folded down 
Into line with AB forming a one dimensional figure 


‘ * 


Fig 5 

(fig 2) of four llapar unite The original linear 
unit AB linn one linear unit at either side of it and 
an extra one CD beyond on one side If the cube 
ABCD O has its bounding squares supposedly made 
of a continuous sheet of Hu nnd that sheet Is rut along 
the lines t F OH UK AF BF ( 0 nnd DH the square 
face* can le folded dosn to form a two-dimensional 
figure of all squares The square ABCD has a aqnaro 
nt each side of ll and an extra one Ft OH beyond on 
one side (fig 1) Likewise If the four-dlmenslonal 
unit has its bounding cubes made of conneited aolld 
wood and this wood Is cut through the appropriate 
plane a the cubes can be folded down to form by 
analogy a three dimensional flgnre of eight rubes 
The cube AB< P 0 has a c ube at oai h side or it and 
an extia one beyond on one side (fig 41 These right 
cobes now forming a three dimensional figure conrii 
tuted the boundary of the four dimensional unit 

—7 -;- t -s-1— 
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The following table shows the results obtained for 
the contents and the boundaries of the four units 
conildeied 
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points To tiavc I ficm any point to any or every 
other point in It s possible by moving In the four 
fixed directions cf Its bu indlng lines 
Tho square AB( P d ig 11 Is derived from the line 
4fl by letting AB with Its V points move throngh 
a distance of one fort In it dlic Hon perpendicular to 
the one dimension of AB cvcrv point of IB In this 
mol ion describes a line an I Alien contains there¬ 
fore Jf lines as well aa Jf point! Th« cube ABCD-O 
Is derived from the square ABi P bv letting ABCD 
move ono root In a liroc tlon perpcndlc nlar to Ita two 
dimensions Ita Jf lines and Jf* points deacrlbe re¬ 
spectively Jf squaiis nid V* line* accordingly 
4 BCD O contains Jf squHipa M* Uns* and M* points 
Blinilarly the fpurrilmeuslonal unit is derived from 



The reasoning used Is capable of extension at once 
to unlti of fire or even more, dlmenalona. 

If the one-dtmenalonal unit la extended Indefinitely 
to the right beyond s and to the left beyond A so that 
Its length becomes greater than any number ona can 
name It represents a one-dimensional apace Stall 
lariy the Indefinitely great extension equally Is every 
dimension of ths other units gives a representation 
respectively of two-dimensional three-dimensional 
an# four-dlmenslonal spaces 

The cm* dimensional unit Is separated, from the rest 
of the one-dimensional space in which It ties fay two 
points tho two-dimensional emit from the rest of its 
two-dimensional spare hr four lines the three-dimen¬ 
sional unit tram ths rest of Its spare by th squares 
and similarly the foer-dtaenalcmal unit la separated 
from the rest of the fonr-dlmehaloftsJ spare la which 
It lies hy sight cukes. 1% lactone aa object Of any 



allowing time to altp past It) with uniform velocity, 
and any point in time can be reached by traveling 
through a definite distance (la years months etc) 
from one chosen fixed point (o g Uuf'hirth of Christ) 
Any portion of the earths surface regarded as a 
plane represents a portion of a two-dimensional 
spate and the two fixed directions are those of lati¬ 
tude and longitude An Illustration of three-dtmen 
atonal space Is that spare—to man a perceptions—in 
which the universe Is pieced Man can find no lllujr 
trstlon of a four-dlmenslonal spare 
If two line* AB end B'A In the same one-dlmsu 
atonal space are symmetrical about a point 0 of that 
space (Fig 6) AB cannot be ao moved In thft apace 
that the corresponding points shall Uotnelda (A with 
A B with B etc ) To effect such coincidence It is 
necessary to rotate AB through two-dimensional 
space about Out center or roughly speaking AB 
must be taken up Into two-dimensional apace turned 


over and put down on B A Likewise If two Irl 
angles. In the same two-dimensional space are aynt 
metrical with respect to a line (rig 7) such coined 
denie of corresponding points and lines can be effected 
only by rotating one triangle through three dlmen 
slonal space about the line of symmetry or roughly 
epoaMng one triangle must bs taken up Into three- 
dimensional space turned over and put down on the 
other Again If two polyhedral figures In the same 
three-dimensional space are symmetrical with respect 
to a plane (Fig 8) coincidence of corresponding 
points lines snd planes can be effected only by rotat¬ 
ing one polyhedral figure throngh four-dlmenslonal 
space about that plane or roughly speritlng one of 
the polyhedral figures must he taken op Into four-dl 
mnnslonsi space turned over snd put down on the 
other A right hand snd Its reflection (s left hand) In n 
mirror sue symmetrical with respect to the plane of 
the mirror snd rotation about that plane would offset 
coincidence Such rotation would make a right glove 
become a left glove or roughly speaking a right 
glove tossed up In the direction of the fourth dlmen 
■ion and turning over there will fall back a left glove 
The Inability of man to locate the fourth dlmenaton 
or to detert the existence of a four dimensional space 
even If It he close at hand la comparable with the 
Inability of n two-dimensional man Inhabiting a two- 
dimensional space to locate the third dimension or 
to detect ths existence of threodimenrional spore 
even though hie own spore might be pvt of It aa n 
plans la part of a solid Suppose the two dimensional 
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spare repre sented by this pegs to bs inhabited by 
twodtmenrional beings. They hare length and 
breadth can more la those two dlmenalona, and are 
•uppoaedly renritou of them They hare no Utah 
area, raaoot rise tram the paper or sink beoeatb It 
and are unco redone of aay dimension ta each edlreo- 


Let them tare tntriUgeac* concerning rit wttttn 
thrir spare to tho reteftt that tan la IntriUgent re¬ 
garding b it universe, let them feta m house* M* 
tares and hi gsnaral let thrir l)fe be a* rttH as m*y 

be Thrir betas «d fern win tare tat reoft t* 
doom, for th* bounds of tbs «*ta tffetf ’sfeta an 
there three Vmu *re sriWtat » JjMj m u* 

JM la thrir tbn Bit-taft JUWMI It 
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' oiw tfcfMgk thto atm***, for tton to bo 
ku ooi 

tk*t • third ftasonahn of 


' tort«r of hto polygon—bt» own ratarnal parte—would 
Do s ko**Hae txsk Bros It ho ocoopto the’anptnsaAi 
foot* analogy m to the properties of such o dlmen- 
MOB, bo would robot ot tbo kto**bf looking within 
himself to find It Tot, srsfi than, at right angle*. 
<0 tbo two aira*niion» which bo known, It to to bo 
fpund—-u wotl ao everywhere doe In bto apse* And, 
similarly, within hlmoelf, 4 nlto a maoh u anywhere 
Otoe, must tun look If bo to to find the fourth dimes- 


Wore one to explain to thto flat-man that a three- 
dimensional twins, approach In a from tbo direction of 
that unknown thltfi dimension, oould reach within 


bin moot securely locked barn and remora lta con¬ 
tent* without oponlns a door or'break lug a wall— 
or could touch the very heart of the flat-man blmtelf 
without piercing hto ekln—the flat man mlsht ctlll bo 
none the nearer to an appreciation of the third dimen¬ 
sion Equally tmpoaatble to It for man to nnderetand 
from what direction a fonr-dlmenelonal robber must 
com* to etoal the trenauroe from the aoundeat vault 
without Oponlns or breaking It—or by what way of 
approach the fourdlmenalonal phyalclan would reach 
to touch tbo Inmost apot of the human heart without 
pie rein* tbo akin of tbo body or the wall of the heart, 
yet the rente of ouch a robber and of eneb a phyalclan 
lie* along the fourth dimension. By that route roust 


oome the four-dlmenalonal being who lo to remove the 
contenta of the egg without puncturing tbs ebell or 
drink the liquor from tbo bottle without drawing the 
cork Buch four-dlmenalonal creatures, Inhabiting a 
apace containing the three-dimensional apses where 
man lives, would constitute the moat perfect of ghosts 
for man’s world, and the absence of such ghosts 
argues against the existence of a four-dlmenalonal 
space so situated and so Inhabited 

Algebra demands that geometry picture all Its prob¬ 
lems, and since an algebraic problem may contain 
four or live or more unknown quantities quite as well 
as any baser number, algebra demands a four-dimen¬ 
sional, five-dimensional, or higher space for 11s us* 
quite as Imperatively as the space* of lower dimen 
■ions. Perhaps certain phenomena of molecular phy 
■leu or the mechanical principles or the electric cur 
rent may find a complete explanation only with the 
use of the fourth dimension Perhaps the fourth dt 
mansion escapes man’s discovery only because the 
measurements |n Its direction are always very minute 
In comparison with the measurements In the three 
other dimension*. Thus far, however the space of 
four dlmenalona—and all spaces of more dimensions 
—may be only "the fictitious geometric represent* 
tlon of an algebraic Identity ’* 


A nv SCOTCH KUTATnrfl T 111 T. 
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The front-page Illustration shows the construction 
of the new elevating vehicular ferry steamer “Kin 
nleaton No. 1,” recently constructed at Port Glasgow 
for the Trustees of the Clyde Navigation under the 
direction of O H Baxter, E»q., mechanical engineer 
The vessel was launched with machinery aboard and 
■team up, the Illustration being a photograph taken 
Immediately after the launching The leading dimen 
■Ions are, length 104 feet, beam 46 feet, and molded 
depth feet 

It may be stated that the elevating platform which 
Carrie* the vehicles baa a range of 1? feet and to car¬ 
ried on eight double-threaded bnttree* screws of forged 
■test The screws are hung on collar bearings In cast 
steal brackets, which are aupported by the framing 
toga. The platform to built up of It girders eennocted 
with maaafva built steel girders on either sId* of ve» 
■eL The supporting screw* are fitted with worm 
whaeto at their tower suds, and meih with forged 
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in MTRUl IX1AM onTTfAXOla 

To the Editor of the Bcissnrto Amcucax- 
In March last I noted a short article In your paper 
•peaking of a (team cultivator by Bogtoe Pacha 
Nnbar, a farmer in upper Egypt Tbs description and 
purpoae of thto cultivator are both identical with a 
michln# that I waa Interested In some ten years or 
more ago, together with a number of others here, a 
company to prompt* whtofa was formed, but felled to 
produce a thoroughly commercial machine By that I 
mean that although eeveral machines were built, with 
from two to six rotary disks or tools, as we call them, 
owing to lack of oapltal wo were not able to put out a 
machine that would work day In and day out without 
• break of aome kind Thto we know waa only a ques¬ 
tion of capital and expertroeoto 
I write you so at to correct any Impression that may 
exist as to tha originality of the machine you apeak 
of for I may add thto principle waa patented here In 
Canada more than twenty yean ago and should you 
desire to know more of It, the Information could be 
■•cured H J Ross 

Montreal, Canada, 


m raorotui xohtual dstdocx. 

To the Editor of the BciKNTinfl AwxatrAM 
I read In the pre*s ol a proposal to have a floating 
drydock In Montreal, and tbo following suggestion 
flashed Into my mind as being most suitable for local 
reasons Instead of a floating dock wby not excavate 
a dock, near the exit of the Lectilne Canal In two sec¬ 
tions, one the real drydock with the floor Just above 
tbo level of high water at Montreal, the other In con 
tlnuatlon with floor at level of present harbor bottom 
level 

Vessels could then run Into the lower section, gates 
be closed, and water run In from the canal through 
sluices which would raise the level some 60 feet, or 
as required, pass the boat Into tha Inner section, close 
sluices and open outflqw, letting the water run out, 
thus saving pumping, time nod expense 
At the beginning or navigation perhaps some pump¬ 
ing might be required during tbs freshet* 

'This, In my opinion, would be the easiest, cheapest 
and most permanent way to build a drydock at Mon 
treel Victob F Cos sob, I.HCPI 

Great Village, N 8 


THX HTJMBIH OF OtJ* AHCHTO&S 

To tha,Editor of the 8rixjmnc AwmiCAV 

May I suggest that Mr McCullough ha* not solved 
the problem pul by Mr VennlngT 
No one will deny that, shall we say, John Brown had 
a father und a mother that his parents eath bad a 
father and a mother and so on for (all*) previous 
generations. It would appear then to follow that r 
generations buck John Brown hod 2-> ancestors' This 
Is whal; Mr Venning says appeart to be the fact He 
does not say It to the fact, Indited, ho asks for an 
explanation or the dlBculty he In placed In In not be 
lug able to reconcile thin apparent fait with common 

Would any of your reader* explain where the error 
creeps Inf Tqbn Brown we know had 2 parents we 
know be had 2' grandparents we know he had 2* 
great parents Wby then I* It not true that for 
the gth generation bark bo had 2* ancestoral 

Bristol, England F C Covhtabtj, MX 


UQIALTVa TO mu 

To tbs Editor of the Bcix-mric Amebic as 
T he possibility of signaling to Mars Is merely a 
question of elementary mathematic* That It should 
have excited sorb widespread Interest and discussion 
nan bars astonished no one more than tbs writer 
That In aplte of thto widespread and In many cases 
correct exposition by the newspapers there should 
still remain aome who fall to grasp tbs elementary 
principles of the problem to my only excuse for what 
may seem to many at your readers a wasteful use of 
valuable spec* In your paper 
Rafaraaoa to here made to two communications la 
yonr Inns of Jane 26th The first to by a gentleman 
connected with Adetphl College. Brooklyn Thto crltl 
clam to that If the signals were sent when Man was 
In opposition they could not be seen. The obvious 
answer would seem to be Then why sand them 
when Mars U hi opposltlonr’ There are two post 
tlona of the earth In Its orbit when It to Invtotble 
from Mare. One to when It Is between Mara and the 
aun, and the other when It to on the opposite side of 
the aun. Bo It would hardly seem desirable to send 
signals to Mora under either of these circumstance* 
Signals could be sent In any other relative position 
of tbo two planets, as has been fully explained In 
several of the dally paper* Thto statement will also 
answer tha criticism of the gentleman regarding the 
perfectly logical and correct saggsatloei of Prof Wood, 
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that a signal might also be sent by mSoni ot a dark 
area upon a white field 

The first mistake of tha other writer to due to the 
fact that in the casm which he cite* and with which 
he to familiar, the angular stoe of the mirror to greater 
than the angular site of the tun The object of the 
slivering of the mirror to to change the direction of 
the rays of light but it really has nothing to do with 
the question In band and we may consider for con 
ventonee that the mirror baa been removed during 
our experiments and that the sunlight to simply shin¬ 
ing through the hole In the frame If now we are 
very near the mirror ao that we Bee the whole ot the 
sun’s disk through tbs aperture, a 2 1m h mirror will 
transmit Just aa much light as one ten feet In diam¬ 
eter If however, we go to a distance of several 
miles, the largo hole will clearly let through much 
more light than the small one 

The second mistake of this correspondent Is to sup¬ 
pose that the signal would only be neeu over a small 
portion ot the aurface of Mara In point of fact when 
Mars waa distant one hundred millions of miles from 
the earth the signal would be awn slnuilluneoiialy 
over an area one million miles In diameter No groat 
accuracy would therefore be required In pointing the 
mirror, aa ha seems to suppose. 

in closing the writer would repeat that the propo¬ 
sition of signaling to Mara to n erely a quest Ion of 
the most elementary mathematic* It la a problem 
nhlch any astronomer can work out In tan minutes’ 
time and whli h Involves no uncertainty whatever 
When Mara to at a distance of one hundred millions 
of miles from the earth a beam of sunlight half a 
mile square would appear to lta inhabitants of the 
sarao brightness aa a fifth magnitude star On account 
of the brightness of the earth however. It would ba 
quite Invisible to eyre resembling our own unless 
aided by a powerful telescope Whether there are the 
equivalents of human eyes and teluacope* upon Mare 
la another question entirely and has nothing what¬ 
ever to do with the coho 

Wmiiau H PicKKaiaa 

Harvard College Obwwvatory 


OSiclal WMmroloskal Summary, St* Work, It V., 
Jmmr, ISOS 

Atmospheric pressure Highest 80 22 lowest, 29 69, 
mean 2D 97 Temperature Highest #2, dale 26th, 
lowest 63 date, ttrth, mean or warmest day 82 date 
24lh coolest day »A date 9th mean of max&num 
for the month 78 menn of minimum C3, absolute 
mean 70 6 normal 69 1 exnma compared with mean 
of 39 year* 1 f Warmest mean temperature of Juno, 
’ll lu 1K8H 1892 1899 1906 t oolest mean, 64 In 1881, 
JB03 Absolute maximum «ud minimum of Juno for 
3D years 97 and 45 Average dally exrese alurs Janu 
ary 1st J 0 Precipitation 317, greatest In *4 hour* 
0 70 dale 4th hih1 r ith overage or June for 39 years, 
121 Accumulated deficiency since January 1st 019 
Greatest precipitation, 7 70 In 1877 least 0 88 In 1894 
Wind Prevailing direction southwest total move¬ 
ment 7 014 mile* average hourly velocity 9 7 maxi 
mum veloi tty 43 mile* per hour Weather Clear 
days, 7, partly i loudy 12 cloudy 11 on which 0 01 
ft ch or more of preclpflntloo occurred, 12 Thunder 
storms 22nd 25tb 27th, 28lb 


The « urreui Supplement. 

Tho opening artlilo of the current Spofikmicnt, No 
1760 discusses wild animals Ip captivity A novel 
eloctrlc locomotive to describedand Illustrated Tho 
astronomical clock ut T.yons Is an Interesting article by 
Charles A Brassier The Indestructibility of matter to 
treated by Prof G Zengbelto Col Sir Frederic L 
Nathan s admirable paper on gunrotlon and lie menu 
facture Is concluded W C lloranalll writes lllumlnat 
liigly on the subject of tidal power Tho article should 
prove mast helpful to Inventors of tidal and wive tno 
tor* A r/tumS ot F W lAtncheslcrs discourse on 
aerial Bight presented before the Royal Society of Arts 
to published An apparatus la described for studying 
the friction of motnls experimentally An Interesting 
article to that by C Ainsworth Mitchell on the mak 
ing of handwriting Prof John Joly the distinguished 
geologist contributes sn article on radio-activity of 
deposits and the Instability of the earth a crust 


The smelter production of lead In the United States 
tu 1908 as given by C B Blebenthal of the United 
Slates Geological Survey, under date of May 24tb was 
448,623 tone of 2,000 pound* against 442 016 tons In 
190T, and 418 699 tona In 1906 Tbo production of ns 
fined primary lead, which embraced all desllvcred lend 
produced In the country and the pig lead recovered 
from Mtoalsalppl Valley lead ores was Tin433 tons 
against 414 189 tone In 1*07, end 404 669 tons In 1906 
The antlmonla! lead produced was 13 029 ton u mil 
the recovered or secondary lend 18 281 tom In inn 
tha lead smelted from domestic ores was l»T' 2 (e ih 
and from foreign ore* and forelgu basu bullion (nlmost 
wholly Mexican), 97,761 tops 
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uuMuliy of thn plant o* the Mlraflorea lock* U about 
Z Mm iubli yunla of concrete per day That of the 
irmifH hi Pwlro Miguel la about one-half this, ua the 
hu in lure a ill be only half u Urge aa the onea at 
Ml rattened All of the cranes, cableways, mixers etc, 
*111 | H i let trlrally operated and the power planta for 
fiirnlHliniB the current are now about completed 

I be forme foi the concrete walla are to be of eteel 
ami will all bo Interchangeable, which will allow them 
to be used un successive atages or the work The 
Ilruilui forma for the water condulU machinery 
diHmbcrs ch , will all be of the rapid collapsible sheet 
et«d t)pi 

rOOM Ain> DIOMTIOK 

Tim subject or food and Its dlgnatlnu la one of the 
ltwhl Imporlnnt with which the human family la (on 
et mid aud vet atrungo to Huy, there la very little 
known nliout the comparative digestibility of fooda 
by ihn average peruou 

To liruaent certain factB relative to digestion we 
have prepared an engraving which shown the relative 
dlgeatlldllty of foods of cailnua kinds It will be soeu 
that the baked apple and the raw egg are near the 
winning penel the egg being tied by the flab Than 
follow■ venlHon nil these being digested within an 
hoar Then lonin milk turkey duck and oysters 
New bread and cheese follow In tho same class with 
the nbnvi thn time required to digest them being 
about three hours Then come turnips potatoes roast 
chicken Hiid cabbage We are fast getting Into the 
period of (ndignatfbfllly which Is beautifully summed 
up In pork and venl which require under the most 
favorablo tauditions Hve hours to digest In the 
glilli hour and beyond tlaag we find Jam < rabs and 
aleoholh beverages of various dew rlptlons Certain 
other articles of food are about ue bad as i rabs and 
Jam uotahly eels width are notoriously Indigestible 
rtquirlug six hours also stooe fruits, whluh require 
the same period 
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gad a mutuum of 10 per oent of cotton, showed ete- 
vatiohe of tmnperatnr* varytng from tarn to IS deg. F. 
"in three boon or more, The oonclustbo is that spon- 
unsous ooabhsUon caaoot occur to Sbers containing 


isss than 10 per oent of tatty matter, aad that sash 
fibers may safely be stowed to the hold of a ship. 


la view of the Jftely competition whloh prevails la 
the soap Industry r is necessary to exoretso oonstant 
control, by chemteal analysis, over everything, from 
the raw material to the finished soap and by-products. 
In the analysts of raw material gi*at care ahonld bo 
taken to obtain fairly repreoecUtlve specimens. In 
analysing animal fata It la only necessary to deter¬ 
mine the proportions of wator, ash, dirt (matter to 
aoluble to ether), free fatty adds, and unsaponlfiable 
matter From these data the yield of glycerin and 
fatty acids can be calculated In vegetable fata It la 
necessary to determine the proportion! of water, dirt, 
unsaponlfiable matter, the Iodine ratio, and In soma 
oases the saponification ratio and the amount of free 
fatly acids It Is often necessary, also, to apply Iodine, 
saponification, titration, and color testa to tho fatty 
acids after separation. 

As the proportions of the different fatty acids to a 
mixture can be determined only approximately (to S 
or 10 per cent) by these methods. It would be very 
desirable to have all the constants, especially those of 
the moot largely used fata and oils, accurately remeas¬ 
ured Another desideratum fa an agreement among 
soapmakers to employ similar methods. In order to 
prevent controversy in buying and selling. 

The alkalloe employed must be analysed quantita¬ 
tively for caustic and carbonated alkali and somullUM 
for the proportloni of soda and potash The purity of 
the acids and other chemicals used In bleaching and 
clarifying should also be tested 

The actual eoupmaklng should be lert to the practl 
cal eoapmaker, but the chemist should always deter 



THE kACS OF FOODS FO* FUST PLACB Of THX DIGUTIOJT kACX. 


It will he seen by our engraving that as a rule, 
milking ffullltntes digenlluu partly by softening the 
food nnd partly liv Inclining clieinUal ihanges which 
would otherwise hove to be Indiued bj functional 
activities. Fat retards digestion oh It lias to undergo 
a long process or miuimrylng before helng absorbed 
HUh art aunt h ror the liMllgcailblllty of pork 

Under normal ioiiiIIIIiiiir li Is well that the digestive 
procens uliould not be prolonged Iwyond four and one- 
bnlf hours Hor Invalids and nthers with weak stora 
aihs the time ahonld lie nunh less As a result of 
repeated e xiierltnenla I he fnllowlng dlgeBlIvn time table 
will lie found of iomdderabln Interest 


How IT. pared. Ibsen. Minute*. 
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spontaneous combustion It. appears to be established 
that dean fibers do not Ignite spontaneously and that 
the combustion Is due to the Impurities which con 
alat chiefly of oils used In the preparation of the 
libera and of the natural grease of unwashed or In 
sufficiently washed wool The refusal of a shipping 
company to transport shoddy In a whip* hold baa led 
a Herman Investigator to make comparative studies 
of the shoddy and the fibers which were accepted for 
shipment. In regard to the nature of their lmpurl 
ties and the degree of spontaneous heating to which 
they are subject The admitted libera Included un 
washed wool containing 6 to 81 per cent of grease 
washed wool contalulng about 3 per cent of grease, 
wool carding* and combings containing 3 to 3 per 
cent of added oil and raw cotton containing abouf 
•j per cent of grease The shoddy contained from 
1 to 6 per cent of oil The experiments were con 
dueled by compressing with the hands about 2 ounces 
of the fiber Into a ball surrounding tbe bulb of a 
thermometer, placing the ball In a wool oven heated 
to 230 deg F, and reading the thermometer at Inter 
-cals nntll the temperature ceased to rise T*he first 
series of experiments were made with cotton, with 
which Increasing quantities of oil were Incorporated 
In surcesffive experiments. A curious and Inexpllca-, 
Me fad was observed Tbe option to wblcb no oil 
was added and which contained only 1/6 per cent of 
fatty matter showed at tbe and of two hours an 
elevation or temperature of 16 deg F above tbe con¬ 
stant temperature of the oven. 

Very dirty unwasbed woo), which lost 64 per cent 
of its weight in washing, showed a saperbsatlng of 
21 y, dog F In five hours Wool washed in three bathe 
of hulling petroleum naphtha for three hour*, super¬ 
heated II deg F in three hours, and the same wool 
after the addition of 10 per oent of olein superheated 
21'4 deg F In three hours. Five specimens of wool 
shoddy, containing a maximum of S per cent of olein 


mine the excess of alkali or of fatty acid In tbe flu 
lahed product, In order that the manufacturer may 
give guarantees of quality 

Finally the residual liquors must be analysed for 
glycerin, salt. Impurities, sad alkali 
Another extensive Held of work It open to the 
chemist to devising and testing new processes and 
products, and Improvements In manufacture. 


The Bagtuliig of Iron. 

It la commonly believed that the use of Iron com¬ 
menced to either Africa or Asia, but Ridgeway, to bla 
recently published work ‘ Tbe Beginning of Iron," 
states that the latest Investigations prove that Iron 
was not worked to Egypt until tbe ninth oemtnrr be¬ 
fore the Christian era or to Libya until 450 B C., that 
the Semites adopted Its use still later, and that It has 
been known fn Uganda only within tbe last five or 
six centuries. In Chins iron is first mentioned to 
400 B. C Bronx# weapons Were employed to China 
until 100 A D, and In Japan until 700 A. D Accord¬ 
ing to Ridgeway, the metallurgy of Iron roust have 
originated to central Europe, especially to Noricua, 
whloh approximately represented modern Austria «fnd 
Bavaria Only at Hallstett and to Bean la and Tranayl 
ran la, from whloh countries the Achatans and Dori¬ 
ans an supposed to have migrated to Greece, are 
found evidences of a gradual Introduction of iron, at 
first ss an ornament applied to the bronse which it 
ultimately displaced Ev e r y w h e r e else. Iron wan to- 
trodUoed suddenly—a fact which Implies a foreign ori¬ 
gin. pf course, Ridgeway doe* not assert that Ires 
was asSnowu outside of central Europe. On the con¬ 
trary, he states that meteoric- iron wea known to 
Egypt In remote antiquity, but that It was worked as 
flints were worked, by cutting or chipping, and was not 
smelted, is other words. It was the metaUnrgy not 
the knowledge, of Iron that originated In athirst 
Europe. 
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kind to ba mode, bat when a number of duplicate 
^pieces of one dealgo are required, It la too alow a 
method to be need for rommnrrlal purposes There¬ 
fore, when a number of duplicate plecea are wanted 
M la beat to make up a regular mold Into which the 
concrete or Portland cement mortar la poured In a 
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liquid or almost liquid state Those molds are usually 
made of plaster or Parle The method or making 
them of course differs according to the design of the 
piece to bo eft^t. but when one hss mastered the melhod 
of mpklng olio or two designs It Is easy to make olh 
era. for the reason that tho general principles arc th« 
same throughout 

In all mold work the first, thing required Is a pat 
tern or model of the piece which Is to be produced 
If the design Is an original one, having relief work, 
and Is to ba reproduced from a drawing tho flnt 
thing to be done Is to model It In clay and from thin 
clay model the planter mold Is cast 

It the design Is simply that of a square or round 
box devoid of nil ornamentation or relief work the 
model can be made of wood or any other material 
In many luitances, It Is desired to reproduce articles 
of a more or lesa ornate design whfolt one has already 
In hand or which one can procure such an metal or 
china ornaments, vases Jardlulhrea, etc In this case, 
the mold tan be made directly from the piece which 
It is desired to reproduce 

A plaster mold of a simple piece anch as a 
square pot can be made according to the follow 
lug directions The model for this can be made of 
wood The dimensions Indicated In Fig 8 are used 
merely as an example any other dimensions can be 
used as the piece can be made aa large or as small 
aa desired or It may bn made oblong When the wood 
model Is put together It should be well shellacked 
and oiled Use fairly heavy oil or vaseline This is 


m Homtns clay* 
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don* to prevent the plaster from sticking. Now place 
tbs model on tho working board, which should alio 
be oiled and then take two pieces of modeler’s clay 
And place them On tbs model at opposite corner*, as 
Indicated at, A and B In Fig. A. If modeler's clay la 
pet bandy or easily obtainable, yon can make two strip* 
or wood shaped ns indicated at C add lightly lack 
tbeae la position on the corners In place of the clay 


-JMUS- 

Plff 10 -TLA* VIEW or VODEL, also two halves or 
HOLD, IHOWIIO JOGGLE*. 

Place s handful of plaster In your tin and add plenty 
of water to It, mix It up until It Is of the consla- 
tency of a thin paste Dip your hand Into this and 
•coop the plaster up and throw It on the side* of the 
mode! Cover the aldee completely, and keep adding 
plaster until the sides nf the mode] are covered with 
at least 14 Inch of plaster If thicker no harm will 
be done This operation will have to be done quickly 
for If not the plaster will set or become hard In the 

tin before you can use all of It Wh«u It has once 

set batons It la used, It has to bo thrown out and an¬ 

other mix made 

The piece will now appear as Indicated In Iho plan 
View Fig # Let the plaster which has been deposited 
on the aides 1 and 2 set for about 19 or IE minutes 
end then remove the strips A and B Cut holes about 
M of an inch doep Into tbe plaster on the surface* 
formed by the stripe A and B These arc called 
Joggle holes and nre provided so that the plas¬ 
ter mold when finished will fit together properly 
Bhellac and oil the races of tbe plaster os well aa tho 
sldee 3 and 4 of the wood model, and proceed to de¬ 
posit the plaster on these aa waa done on the aides L 



wood through tin c>c or the sirew the piece can be 
easily pulled nut from (lie mold 

After having cut the core nail fitted It together 
nholj aa shown In Fig 11 put It bvk Into tho wood 
model If uocessury tie a string aronid the pieces 
to hold them (n plate Also before putting the corn 
into the model, place In the bottom of I he model a 
thin strip nf wood about >A of an Inch thick will bo 
thick enough rbltc will nllow the tore to project % 
of an Inch above the aides of the model as shown in 





Fig 12 Taper this H Inch projection of the core as 
shown and then place In itosltlon on the outside of 
the model the outside plaster molds which have 
already been made Tie a string around Ihcao to hold 
them firmly In position 

Now secure. b\ means of brads or fresh plaster 
strips of ’alnch wood around the outside mold as 
Indicated about <4 uf an lm l> from the top Taper 
tho edges of I he plaster mold from the point where 
tho wood Is ullathed to the top as Inriliatod This 
can readily be. done by cutting the plaster with a 
knife 

Joggles or boles should be made In the top of the 
outside plnBUr mold us well as In the top of tho 
pieces nf the. core as Indicated These will help 
greatly In holding together aa well as In nssemhltnK 


Tiff 11 —DETAIL! OF THE PIECE COHI. 

and 2 Care must bo taken In all of the alcove opera 
Ilona not to move tbe model tram Its original post 
tlon on the working board Tbe model and plaster 
sides should uow look as shown In rig 111 Beroro 
removing the plaster sides level them off to the height 
of the model Now lift the wholu up from (ho work 
Ing board If care has been taken lu oiling ul! sides 
of the model i alight Jar will looeen the plastn from 
It Then pull ..part as Indicated by the arrows the 
two plaster sides of tho mold 
Lay these aside and then proceed to make the tore 
or the part of tbe mold which forms tbo hole or iho 
Inner sides of tbe box This Is made as follows It 
will be noticed Ibut In tho wood model or the box 
which Is shown In Mg * a slight taper Is given to 
the Inside This taper Is provided so tluil the core 
will drew out more freely than If Iho shies were per 
fectly straight. Plsre your model on the working 
board Shellac and grease woll the Inside of the 
box, snd then mix the plaster as before, and pour It 
Into the Inside of the box Level the top and let 
the plaster set for 10 or IE minutes Now turn the 
box upside down snd top It geDtly This will loosen 
tho plaster core, snd It will fall out If the core 
should for any reason stick to tbe sides the wood 
model should be opened a little to tbst the core can 
be taken out without Injuring It The core will then 
be In one piece os Indicated In Fig 11 It should 
now be smoothed up nicely titd all corners and edgus 
should be made round. Where a marked taper has 





Tiff. IS. -r LA ITER HOLD SET VP FOB CA8TMO CEMEffT 

with the top of the cardboard and let It set cm hnr,h ii 
W hen hard turn the whnle upside down and he gc-ecih 
Jarring the piece Just cast will come off freu lv l hi-, 
piece la called tbe .use It will hirto the form shewn 
In section In Mr 12 and is used hs shown in Hi, l , 
for setting lip the core and outside |il i-cler mold lu 
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to shellac and oil all porta of tha plaater mold 
•which will conie In cunlact with the cement Then 
eet up the mold aa abown In Fig IS, care being taken 
to bind the outside form firmly together by meana of 
Hiring The mold la now ready to receive the cement 
mixture which abould be made aa followe Take 1 
part of Portland cement and 2 parte of marble duet, 
ir a fairly light color la dealred If not, 2 parte of any 
g»od clean fine Hand will do Mix theee thoroughly 
together while, dry and then add enough water to 
allow thn whole to be mixed to the rnnnlatenry of a 
heavy c ream l,et it be thin enough mi that it will 
liour freely Pour thle mixture In the opening# o, 6, 
c <1 between the outer pJueter mold and the core 
until the mixture la fluek wlib the bottom of the core 
Lift the mold and gentlv Jnr It 'Ihla will tend In 
■ettle the cement nml will nleo force nut any air that 
may be In the mold uud lliccu avoid the trouble of air 
bubldeii or volda In ilu flnlidind mat The cement 
already depoalted lu the elder will settle more or 
lee* under this treatment Now fill the romalnlng 
portion of the mold Hush with ihn lop of the outalde 
plaater sides and jnr the mold Hgaln Repent thla 
operation until the cement will nettle no more Wipe 
off tha top of lhe mold with a straight edge thus 
removing nny eurpliiH ceinenl and giving to the hot 
tom of the Imx h good even surface Then placo the 
mold In a level itoulllcin and allow It to slay there 

without moving tor from 24 hours to 48 hours the 

longer the heller as llie longer It Is allowed to re¬ 
main the hntder the rement will set After hsvlng 
set for the above-mentioned time the piece can bo re¬ 
moved from the mold The method of doing thla la 

Turn the mold over lido the position shown In Fig 
12 tap the case A around Its edges (his will loosen 
Lhn rase which In then removed Now take the screw 
eye and Insert It In the hole In the ploee 1 of tho 
core Pull thla out and limn ropeat the oiieratlon In 
pieces 2 3 and 4 of the core Cut the string which 

binds the sides together nnd then pull them off In 

the directions Indicated hy the arrow* iu Fig 10 

If core him been taken throughout all of the almva 
operations thn result will he n perfect cast The next 
step Is (he curing of the hox TUls Is a lluipU opera 
tlon All that Is necessary Is to soak 11 well with 
water ThU tail ho duuo hy placing the cuat directly 
In water and letilng It stay there for one or two 
days or It ecen bo sprinkled oi dashed with water 
three or four times a day for two or llirre daja In 
succession or longer tho longer the pres ess Is kepi 
up. the belter tho roaull Mv tho application of plenty 
of water the product produced will become aa hard 
or harder than atone 

(To th >nnlinutit I 


IOELESS REFRIOERATION 

While the mad rare Tor supremely between tho 
mercury anil price of Ice continues much comfort can 
be lake n In the fact that there are other methods oc 


together at ths corner*, and the ends an Jammed 
tightly through the slot* Into tbs water tank f Tbs 
door B Is provided with 1U own section of rhnasnlnth. 
u Indicated In the IUnitration In operation the 
water from the tank soaks into the cheeeeeloth and 
by capillary attraction and gravity peases on down to 
the bottom of the cloth, where any exceee of water 
la canght In the trough The flow of water through 



BOTTLE COOL. a large amount of heat. 

much of which la taken 
from the xlnc box tending to keep the food In 
the box cool A modification of thla Idea la shown 
In Fig 4 Here the construction 1s adapted lo cool an 
Individual mlllc bottle The Doth covering la placed 
directly over thu bottle anil st Its upper end la 
Jammed Into a slot in tha bottom of the small reeer 
vcur The milk bottle la placed In a saucer which 
eervua aa a trough to catch the excess nr water In 
stead of the cheesecloth covering the leg or a lock 
can be naed as thla la already of cylindrical form and 
la well adapted to hold the moisture tn ease the 
water from the tank does not moisten the cover auf 
Silently Iho trough may bo also filled and the water 
will be drawn up therefrom by capillary attraction 


A WEATHERBOARD OAOE 

It Is customary when cutting off woatherboardlng 
to fit up ngalnat the corner strips of a frame house to 
use the long Mi|URre or carpenter’s rulo The square 
Is sometimes held along the edge of tho weatherboard 
or down the side of the corner strip Lit her method 
necessitates carrying the square along or fetching It 
fiom where It was laid down 
One-quarter the time can be saved saying nolhlng 
if the convenience by making a little gage aa lllua- 



TA14E UNCOVERED UNO BOX EEEEIQEKATOE. 


keeping victuals coed besides that of mulling Ice In an 
Ice box ir In changing rruiu the solid to the liquid 
Hints water alscnrbs sufficient IrbI to keep an Ice box 
cool ll lu equillj trim Ilia I h change from tho liquid 
to the gxseociH state will result In refrigeration pro¬ 
vided of cirnrae the ralo of vaporisation keeps pace 
with the heat which enters the Ice box from tho out¬ 
alde atmosphere Under proper conditions It la posat 
ble ly Ibis method to maintain a sufficiently low tem¬ 
perature In the lie Ikix to preserve food from rapid 
decs} A simple method of making such an Iceleaa 
refrigerator Is Illustrated In Hr 1 Tn this Illus¬ 
tration Iho rover of the water tank Is removed Th« 
box comprlsua a frame A whlc h Is built upon a wooden 
floor B The frame A serves as u support for a alnc 
box D, which is fastened thereto Th* water tank F 
la soldered to the top or the Nix while at the bot¬ 
tom le a I rough /»' The door K ai the front of the 
box hu Its own trough section IT Biota Q are cut 
In the four aides or I he tank F to receive the ends 
of a cloth cover for the box The cover la preferably 
made up of several thlcknoeea of cheeeeeloth stitched 


(rated from a piece of board about 9 Inches long and 
2 Inches wide, which tan be carried In tbe nail or 
apron pocket The noub In the piece Is 6V4 or 7 
Inches In length and about 2 Inches deep 
The weatherboard Is held In position, tbe end not 
shown being set firmly against tbe last board In the 
same row, the other end extending beyond the corner 
stripe. The gage I* slipped over this end of the board. 
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a vumiauu oaox. 


Jvar I* *#& 

and bejd firmly again* tha inside faoe of the coney 
strip, while a pencC Mrs la quickly Mri ecroM tha 
board aa it Ip bald sgriari tha M* Tha mv cot 
»• made a little inride tbe peoeU mark. 



In the lU^etntloo the circle represents a section of 
a ibaft; ^ egg ter of 
which It la desired to find. 

The comer of a square 
Is placed on any point 
of tbe circumference 
Tbe points A and B 
are the Intersection* of 
tbe outer tides of tbe 
•quare with tbe clrcum 
ference. Draw a line 
from A to B Now shift 
th* square a little aa rep¬ 

resented by the dotted 
aquare. and with the cor 
ner on any other point 
mark the Intersections A' 
and Bt, then connect A’ 
and B', and the Intersec¬ 
tion of A B and A' B* will 
be the required center 
It le necessarily the 
center, for it la the Intersection of two diameters. 


a hoxb nadx saw tub. 

Desiring a aaw-flllng vise that would allow an ordi¬ 
nary saw lo he filed or set from end to end without 
change and without chattering, to hold the saw rigidly 
and yet bo that It could be Instantly released the 
writer made a device as follows In the barn loft 
there waa a south window with a good light. To the 
8x4 itucldlng at each aide of the window and at right 
angles to It at a convenient height two pieces of wood 
1 * 12 * 12 inches were firmly nailed, thus forming two 
brackets Two pieces of straight 2 x % Inch flat iron, 
lung enough to go aerpaa these brackets, were fonnd, 
also two straight pieces of 1 x 1 Inch Iron (discarded 
square-bed carriage axles with stubs off) The latter 
pieces wore faced with the flat iron by mean* of a 
couple of countersunk head stove bolts Two pieces 
of 2 x 2-lnch angle Iron would have doue aa well 
Theee made the two Jaw* of the vine and they were 




pieced across brackets tn front of the window, with a 
wooden strip between ths InsHe Jaw and tbs studding 
to take ths fils throat On ths inner rids of each 
bracket a lever of 114-Inch equal's hardwood was piv¬ 
oted with Its upper end bearing against the outer jaw. 
Two etrelas of wood were oat and moon ted on belts 
in tbs brockets, hot aa lneh off cantor, so that they 
could bo udkd as cams to prea* against tha lower onds 
of tho lever and fore* the upper eod* firmly ggrinat 
the outer jaw. thu* damping the skw firmly In place. 
A beadle waa aaaarsd te eaah earn, with which (6 
tighten and release me rise 

























































































































































































































































































































































jcclion—Is dm. to tin till phoni It is duL 
lo IIil Hell tilrphum system whuli at any 
instant conveys hi\/icrwiiiility, if not his 
person, to any part of tire country It 
carries his voice with directness to the ear 
of the person wanted Carnes It with Its 
lone quahticsand Inflections - things which 
are vital to the expression of personality 

Bell telephone service is mure than a 
mere carrier of messages It is a system 
of sensitive wire nerves, carrying the 
perception-message to the nerve centre 
and the return message simultaneously 
It is the only means of communication 
which thus carries the message and the 
answer Instantly While you are pro¬ 
jecting your personality—the strength of 


A telegram is delivered from receiving 
office to house by telephone The more 
people telegraph, the more they trle- 
phuni The more jieoplc travel, the 
more they telephone The more ener¬ 
getically a man pursues business of any 
kind, the more he needs and uses the 
telephone 

The universal Bell telephone gives 
every other utility an added usefulness It 
provides the Nation with Us Sixth Sense 



A business man has one important arm of his bastnass 
paralyzed if he does not have a Long Distance Tele¬ 
phone at his elbow It extends his personality to its 
fullest limitations—applies the multiplication table 
to his business possibilities It keeps things moving 

The American Telephone and Telegraph Company 
And Associated Companies 

Every Bel! Telephone Is a Long Distance Station 
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CITY TlUIgALt WITHOUT IllfflO OOHXXCTIOH. 

I bp tola) ]n<k of a co-ordinaiod plan (or aba)) we 
«wy of cooidlonllon of effort*) In tbe provision of 
(reimportation facilities In New York illy )■ forcibly 
brouKbt to the notice of ibo publli by a letter of Vli< 
Pitsldcnl Ken of the Penney lvtuila Kallioail Com 
piny In ( liatrraau Williux if thi Public Service ( otn 
mission which drive attention to tbe fail that when 
tbe Pennsylvania s new elation at Seventh Avenue 
and JJid Street New York le opened to the publli 
In the Rummer ol 1910 It will be without nny connic 
tlon with tho rapid tranalt eyetrm of the city 

lhe predicament In which the magnificent niw trr 
mlnal will find Itself he* Ita parallel In the hlgtory 
of the three grt it bridges acioss the Fhri River The 
MllUsmaburg HlMge stood for nevernl yeais after Ita 
completion completely Isolated flam the elevited iml 
road syotems of Manhattan and Brooklyn and it was 
only recently thm the costly elevated approaches to 
aid roadsaya on the bridge were placed In aervlce 
j he great Queen*boro Bridge opened a few montha 
ago la likewise without any rapid transit or elevated 
railway connections and the present Indies!Ion* are 
tint the new Manhattan Suapcnalon Bridge which 
will he completed within a year will and itself In the 
same predicament lhe ease of the new Pennsylvania 
terminal will be particularly aggravated, nlnee It will 
not only bring ull the express train* of Americas 
greatest railroad Into tho rlty but It will also serve 
aa the gathering and distributing center for a large 
suburban tiavel tioni New Jersey end from the exten 
slve and populous residential districts of Long island 

Obviously tbe most satisfactory plan for placing 
the Pennsylvania terminal In Immediate touch with 
the subway system would be to build an extcoalon of 
the existing subway south tram 42nd Street through 
bt viiitb Avenue to the Battery lhls Is the plan 
advocated by the Pennsylvania ( ompnny nnd as far 
lack aa lhoii auili a route was laid out by the old 
Kaptd transit Commission tut part of a complete sys 
tern through Manhattan and the Bronx the northerly 
peitlon of winch was to be built up t extngton Avenue 
(rant I .ml StrpcL *o provide tbe east side with greatly 
needed fa tilths This route Is Indorsed by the pres 
nit Public Stivlce fumndudon The failure to build 
the line must lie leld at the door of the Interborough 
( mpany which operates tbe present subway for It 
was not until last June that the offer of this oora 
pony to construct such a line was tecetved by the 
Commission who have the propose! now under eon 
side ration The traveling public has no Interest In 
the control hi hv as to wbere lies the lesponslblllty 
for the delay hut It la tremendously Interested In 
biivlng this line constructed with the least possible 
clclav We are well aware that there are otheT rapid 
transit routes before the Commission for each of 
which lliclr partiful ir sponsors claim special ndvan 
Ugew nnd the necessity for immediate construction 
hut in view of the Importance of the nsw Pennsylva 
nla terminal as a distributing canter and of the press 
lug need (or another four track line south from 42nd 
81 rest to the Battery w* believe It will be ths con¬ 
sensus of opinion Hist this line should be one of the 
drat If not the ven drat to he authorised and that 
the contractors and the Public Service Commission 
should Join hands In rushing It to an early comple¬ 
tion 

MAQPITUD1 0 1 WO XX OX 1XW RATI SAMI 01*11 

The stupendous engineering work which the United 
States government Is carrying through at the Iithmus 
of Panama so completely nils the public eye that very 
little la henid or thnt other great work of ranal con 
rtraction which Is being executed In our very tnldet 


in (he enlargement and roowustruction of the oh] Brio 

Canal between Buffalo end AI buy. Certainly bat 
few people outside of profession*] circles are aware 
that in point of magnitude of txosTKtiea tbe ftgnrsa 
fot tbs New York State Bargs Canal rival, If they do 
not exceed, those of the Panama Canal. Admitting 
that there can be no comparison on tbe score of accom 
wodatlon# between a canal twelve feet in depth and 
one with a maximum depth of forty five feet It should 
not bo forgotten that whereas th* Panama Canal from 
shore line to shore line Is but forty mile* In length 
the New York Barge Canal extends for nearly four 
hundred mile* Furthermore, the latter work Involve* 
tbe construction of thirty four dams fifty three lock* 
and seven guard locks the construction of which la 
(ompllcated by the Tart that tbe canal being built 
through the moet ihlekly populated section of New 
York State the effect of thee* works on adjoining 
properties and water power* hts to be considered and 
due piecautfona against damage taken, Involving addi¬ 
tional cost* in time and labor 
It Is In th* comparison of the amount of escav* 
lion dono however that th* surprising fact la de¬ 
veloped that tbe total amount of excavation and Its 
eqnlva'ent In concrete structures If rompaied for th* 
same period of tlms Is found to be actually greater 
on the State Panel than cyn the national undertaking 
at Panama Up to January 1st Pin# the excavation 
on I ho Barge Canal amounted to 19t«K000 cubic 
\ards and If to this be added the concrete and other 
conHtruillonal work the total cost up to that date 
reaches g8 701 000 On the Panama Canal, up to Tan 
uHry 1st 1408 the total amount of material taken out 
amounted to 22 2' 000 cubic yards nhd up to that 
time practically no wotk had been done on the con 
ente structures It Is stated by the engineers that 
If the sum of money expended during the period under 
consideration on concrete and other structure* on the 
Burge ( anal hail been paid for excavation at tha pre 
railing rate It would have hewn possible to remuvo an 
additional 10 417 000 cubic yards of material This 
wonld have brought the total of excavation up to 
2 r »8 r i 000 cubit yards which would have been cqulva 
lent to nn Increase nt twelve per cent oyer the amount 
of excavation done on tbe Panama Canal during tho 
sumo number of years of operation It Ir only fair In 
connection with Iheae figure* however, to hear In 
mind that the present rate ot excavation In Panama 
is tar mure rapid than that on the 8tate Barge t anal 
This howuver doo* nut Invalid Its the furee of the 
above comparison as showing the magnitude of the 
work now being done between Buffalo and Albuny It 
Is greatly to be regretted that the canal enlaigoment 
was not planned on a more geneious scale When the 
ranal Is opened the depth of twelve feet will appear 
to be pitifully Insufllrlent In view of the fact that 
by that time the construction ot the new tlrorglan Bay 
Canal which will piovlde a depth of 21 feet fiom the 
lakes to deep wster on the Bt Lawrence will In all 
probability hs well under way 

wiM-wouiiD mri itxxl eu» 

In these days nr big gun ships nnd long range fight¬ 
ing the gun as oue of the offensive elements of naval 
warfare hua taken on an Importance greater than it 
evor held before In the engagements of the future 
which will he fnught at ranges of from four to six 
mllet accuracy of aim nnd laige remaining energlsa 
of projectile bocomo of prime Importance The moat 
effective big gun for (ho new conditions will be thst 
which will strike the heaviest possible blow, at the 
greatest powslble range with tbe lightest possible 
nbc II fired from tbe lightest possible gun These 
Ideal results which ran be obtained only In a gun of 
unusual strength for its weight Involve high powder 
pleasures great length of gun, exceedingly high mus¬ 
cle velocity tud a temperature of the powder gases 
so high that U will necessarily Induce rapid erosion 
Abnormal powder pressures must be met either by 
being more materlsl In the gun or by the use Ot 
steel of exceedingly high quality aa to strength and 
tc ugliness or by some mechanical arrangement In tbe 
lulldlng up of the gun, which will secure th* needed 
strength with a minimum amount of weight 
Never was It more true than to-day thst ths battles 
of the future will be woo by the big gun If th« tsn 
or twelve great pieces mounted In thslr several tur¬ 
rets are nnsbls to fir* thslr eighty or on# hundred 
rounds spteos with accuracy and without diminution 
of energy, If there be an unusually rapid erostos, 

If they show longitudinal weakness and begin to droop 
st tbe munis or If as has often happened In the 
pest the tnuxile and chae* of th* gun are blown 
bodily sway tbe sblp that carries those gras wBl 
go down to s sure and terrible defeat Unable to 
reach the sseaay because of the falling vCVoelty of bar 
own guns she win continue to he subject to th* part¬ 
ies* accuracy and annorplerolng energy of tho ene¬ 
my's ah alls, and the unequal oonhat oaa have hot 
cm laps 

Thera are two Mga*. systems of gun eanatrUetlon. 
th* wire-wound sys4W. which la naad by (Rate *rte 


ate and -Japan, and tbe aolfd-atetl mMml Wftfetk M 
used by all of tha other trading aand powers, testa* 


claim produces a gun equal, weight for weight (a the 
wlre-wonnd gun—a gun moreover, white if simpler 
to build, and In some reaparta more reliable and leas 
likely to aerious Injury In an engagement. 

In view of the above facta a recent lecture before 


the Junior Institution of Engineers London by Lieut 
Dawson In which be goes very thoroughly Into the 
question of the relative merits of wlre-wonnd and 
solid staal guns, la ot timely Interest, since It shows 
why, in spit* of tho acknowledged Improvement* In 
th* manufacture of hooped guns, ths English artiller¬ 
ist* still prefer to build those ot ft) wire-wound type 
Th* chief advantage of tho latter system, aooording 
to Lieut Dawson, is that a uniformity of stress la 
attainable throughout the whole of the material 
employed In tho gun structure, to an extent that 
Is Impossible tn a gun built up of steel hoops only 
Weight for weight tbe wire-wound gun la tbe moet 
efficient Tbe uniformity of stress la due to the fact 
that tbe wire is wound on st tbe theoretical tension 
accessary to obtain from every layer tha maximum 
rrelstauce when th* gun la fired Furthermore, th* 
breaking stress of the wire now used la no leas than 
twice aa great aa that of tbe best forged steal avail¬ 
able foi solid steel construction tbe breaking stress 
ot gun steel being from 84 to 44 tons to the hub, as 
sgalant a street of 90 to 100 tons for the wire By 
n gulutlng the tension In the successive layers of wire 
during construction tbs resisting strength of the steel 
Is obtained to a degree that it 1* not possible to get 
by shrinkage Lastly, beoanae of Its small cross sec 
Mon tbe wire Is more likely to be free from minor 
defects, since It ran be Inspected and tested through 
out Ita complete length. Bo much for the construe 
Monal advantages 

In the completed gun there Is th* advantage that 
If the inner tube of a wire wound gun falls, H Is still 
possible to continue firing without danger whereas, 
splitting of tbe inner tube of a built up gun renders 
the weapon Immediately useless Should a flaw occur 
In a tube or hoop there Is great danger of sorb flaw 
extending until complete raptor* occurs In a wire- 
wound gun on th* other hand, a rapture In, any ooll 
cannot spread to adjacent colls Again should a 
large exploelv* shell hurst In the bore, the wire con 
■traction according to Lieut Dawson, will prevent 
the explosion doing serious damage to tha turret It 
1* possible when a wirs-woand gun becomes badly 
eroded to rellne the piece and render It nearly as 
good os new a feat which Is more dimanlt In solid 
steel guns The Increase In th* power of th* gun. due 
to tb* Introduction of th* wire wound system and to 
the vast Improvement In the quality of gun steel 
for hooped guns Is shown by tbs fact that tbe energy 
of the British 12 Inch gun ha* riaen from 18 200 
foot tons In 18»S to 81045 foottona In tbe pony 80- 
callber gun which will bs ready tn 1910, while th* 
corresponding penetration of wrought Iron st Urn inns 
vie of the gun has risen In th* same period from 24 6 
Inches to C2 Inches, this last being the muxxle p*ne 
tratton of tbe nsw 1910 pattern 


BUMLig-raoor MAM. 

Consul William Bardel of Rhelms reports that s 
new French plate glass has been brought out which 
Is practically burglar proof While an ordinary plate 
glass such a* la usually put Into Jewelers' show win 
dows, can be mnsshsd by a single stroke of a metal 
faced mallet tt la not poaatble to break this new plate 
glass tn this manner la an experiment made, a large 
piece of cast Iron was thrown violently against tbe 
window, but tbe only effect on the glam was a small 
bole measuring one or two Inches. Several abate of a 
revolver loaded with Jacketed bullet* were than firte 
at the Show window, bet tbe window suffered no dam 
tg* except thft tb* bullet* attend to a depth of a frac¬ 
tion of an Inch. Ths plate glass which win stand such 
use#* is ordinarily made of a thickness of % to 1 |n<* 
If desired, eve* a heavier glads can bs mad* without 
diminishing tbe transparency 


In order to do sway wtth attending to exhausted 
tatteris* of doorbell systems a trsaaferpysr hag Just 
been put oo the market which enable* cm te obtain 
tb* current from tbe city mains Th* t f s nsh iffter 
wlU -operate on th* ordinary llgktteg etrpdfek is It 
hi* so moving parts, owe fixed It wlfl thereafter re¬ 
quire no attention Tt la adapted te operate on cir¬ 
cuit* running from 100 to 1M volta, and te Provided 
with tops giving 8, it, and tl volte, so aa to want tha 
reqnlrenmnta ot various style* and slate of baitt and 
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AEKOMAtmCS. 

Those iwte i of the Aerstuwtlo Bsclsty who km 
soatpMed and tried oat thsir roach Inss turn sot mst 
trjth good lock of lot*. A wook Mon the exhibition 
Of Jon* Mtfc WUbor B. Kimball damaged his eight 
propeller biplane by hitting the banked part of the 
track gt one of the tana, and laat week Frederick 
Bctmel^gr detnolUhed hie Wrlght-type aeroplane, which 
waa fitted with the society's motor when It win ahot 
Off the catapult. Both or thee* members, nothing 
denoted, la&nd to bnlld new machine* The Beach- 
Willard monoplane la nearly oompleted and will prob¬ 
ably be tried by Mr Willard within a few daya u 
toon a habu learned how to fly the Society'* new 
biplane. 

(Misfire Henri Denteob de le Menrthe, wbo has prob¬ 
ably done more than any other one man to enconrags 
the development of aeronautic! by offering goneroua 
prises, has reeantly given 8100 OOfl for the founding of 
an aero-tec bn leal institute in connection with the Pari* 
University The new Institute will be named after M 
Den tech, and will be devoted to study and research for 
1t» purpose of perfecting flying machines of all type*. 
PC Dentscb baa alio given (3,000 and the University 
91,000 annually to carry on the work M Basil Zaka- 
roff a wealthy Greek resident of Peris, bas given 
9110,000 for the founding of a chair of aviation by tho 
Faculty of Science at the Unlveralty Tbeae two gifts 
Show the generosity not only of the native Frenchman 
but of tbe foreigner wbo bsa made France his adopted 
land when tbe two meet In tbe common field ol 
science. 

The ■ Zeppelin 1"—tbe Gorman government a first 
Seppelln slrshlp—recently made tbe trip from Fried 
richshafen to Meta Tbe former place waa left at 
12 87 A. M, June 28lb There was a light northwest 
wind blowing Ravenaburg was passed at 1 07 the 
airship continuing northward at about 18 ml lee an 
hour At 4 P M a landing waa made In a field at 
fllberach because or bad weather and trouble with the 
motors Despite a heavy rain, tbe crew of eight men 
brought tbe buge craft safely to oarth A battalion 
of soldier* was required to bold It the next day when 
tbe wind blew a gale Repairs were finally effected 
•nd tbe alreblp at length reached its destination on 
July 4lh After another of the latest type Zeppelins' 
Is completed for Mels the “Zeppelin I* will be sent to 
Tegel, peer Berlin, as a school ship Tbe official re¬ 
port of tho recent long-distance trip of the ‘Zeppelin 
II" will be found In the current SvemsMKur 

A Mat idea was given New Yorkers last week of 
wbst a modem dirigible could do In tbe way of passing 
over their city, when Frank Goodale sailed hie tiny 
airship from Pdllsade Park, on the west bank of the 
Hudson opposite 130th Street, across the river and 
above Broadway to 42nd Street The craft, under per¬ 
fect control and making about 12 miles an hour cir¬ 
cled around the Times Building and returned to Its 
starting point In 40 minutes. A large modern dlrlgt 
ble, with e speed three times as great and n carrying 
capacity of a score of passengers, could have made 
this trip In much less time, even with quite a wind 
blowing. M Clement, of Paris, Is at present coostrui t 
lng just such an airship with the Idee of crossing to 
Ragland Some patriotic British newspapers are con 
■trading a abed for It at Aldershot with the hope that 
after this craft has demonstrated It# capabilities the 
government will pnrehase It and thus acquire a large 
up-to-date dirigible. 

Orville Wright, in attempting to fulfill tho govern 
meat requirements at Fort Myer with hi* aeroplane 
has met with numerous set barks and a great deal of 
ill lack Owing to trouble with the moLor and un 
favorable winds, the first flight consisting of ona cir¬ 
cuit of the field, waa not made until June 29th, and 
than only »t the third attempt Tbe next day tbe ma¬ 
chine flew the length of the field but erraped one end 
0( the lower plane In making the tarn, and In landing 
broke one runner On July 2nd two flights were made 
of 7 and U minutes, the second being terminated by 
the stopping of the motor when the marblne was over 
the (bed at the and of tbe field In landing one end 
of the lower plane caught on a small tree, which tore 
the cloth end whirled the machine around, completely 
demolishing the runners. Ten daya were taken to re¬ 
pair the maehlne, and it was not until the 12th Instant 
that Orville Wright succeeded In flying again This 
flight tasted S minutes and 88 seconds The next day 
the machine felled to rise properly, and but two 
ttreJgfat-Un* Jump* or lea than half a minute were 
made, a runner being broken la alighting the second 
tUa Although a large crowd of prominent people 
Visited the parade ground every afternoon last week 
conditions were generally «aM to be too unfavorable 
tot a flight, (nd aviation is tho vicinity of the na¬ 
tional capital received * ebarp set-hank as a raeult of 
the failure of (ha Wright machine to fly under what 
could hardly Be called natty unfavorable conditions, 
suck a* * light wind of 8 pr | mile* an boar for 


ELECTWCITY. 

A large Mexican hydro-electric company has Just 
been organised for the purpose of furnishing tbe 
power for ■ vast Irrigation scheme A large plant 
It to be built near Lake Chapala and another on the 
Santiago River near Gnadalalara The territory which 
U to be reclaimed by this Irrigation system covers 
more than 300 000 acres. 

Th* suoeess of the electrically Illuminated baseball 
grounds at Cincinnati Ohio hns been so pronounced 
that it 1* now proposed to have football games, as 
well, on the Illuminated Held Football Is too strenu¬ 
ous a game to be played under the summer sun but 
no inch objection can be raised to It In tbe cool of 
the evening or night It Is expected that quite a 
number of outdoor sports and gamea will now be 
possible for evening entertainment 

last year IR6 000 000 whs spent by the railroads 
of the United States for cross ties The average 
price of the ties was 60 cents each Only alx per 
cent of the ties was used by ele<trlr railroads Forty 
three per cent of the ties were of oak, and nineteen 
per cent of yellow pine Owing to the growing scar¬ 
city of suitable timber other woods are being used 
after treatment with various preservatives and It has 
been found that tbaee treated woods outlast (he more 
expensive untreated oak ilea. 

In a talk given before the Electric Club of Chicago 
Mr Edward N Lake pointed to the remarkable growth 
of street railway systems in the United States Of the 
8 123 miles of single-track railways In 18'M) only 16 6 
per cent were operated by electricity At the licgln 
nlng of last year there were 34 404 miles of street 
railway, 34 060 mllea or *19 per rent of wlihh were 
electrically operated Mr Lake also pointed to the 
raphj strides now being made tn the electrification 
of steam rallronds and predicted great progress with 
In Ihe next ten years 

A new type of elei tro magnetic brake Is ts-lns manu 
faoturod In Germany which operates on the rails 
rather Ihan on the car wheels This rail brake com 
prise* a pair of pole shoes which arc parallel with 
the rails and located close to them The braking 
effect may lw Increased by lengthening the pole shoes. 
The weight of the brake Is but three per cent of the 
pressure II exerts The brake Is adapted particularly 
for mountain railroads and may be used In cnnjunr 
tlou With an ordinary wheel brake to Increase the 
adhesion of the car to the rails. 

Barly la June an outdoor theater conducted by the 
[loHluu Huhurban Electric Railroad at Auburuilale-on 
the-Charlos was burned to the ground The flro was 
discovered at 2 o clock In the morning but tbe gen 
eral manager was on the scene Inuldo of twenty min 
utos A telephone station was limned lately estab¬ 
lished, and within two hours a designing engineer 
was on the ground planning a new slruetura An 
hour later the carpenters and contractors arrived 
ready to estimate the cost of reconstruction By this 
time the ruins were cool enough to permit of starling 
work which was ruHhed through with such celerity 
that within ten days a brand new theater romplete 
in every detail and seating three thousand persons 
was ready for use Credit for this rapid construction 
Is due almost entirely to the telephone which was In 
constant use during the ten days of conHtrurtlon 

It Is well known that Hertzian wnves enn be trans¬ 
mitted mors readily over waler thou over land The 
region for this was explained qultp recently bj Frof 
J A Fleming In a popular lee* ire He showed that 
a current of high frequency could bo transmitted over 
a galvanised Iron wire as readily os by means of a 
copper wire but that If the line was burned off the 
wire, so that the current had to traverse an Iron 
path there was a considerable reluctance This 
showed that high frequency currents which normally 
travel over the surfsco skin of a wire, will ponetrafa 
farther Into the metal of low conductivity The 
Hertzian waves do not penetrate water to a depth of 
more than a few feet but when traveling over dry 
soil there Is a much greater penetration due to the 
poorer conductivity which results In n greater loss 
of energy 

An electric railway running from Trtent to Maid, 
Austria ft distance of 18 miles, Is soon to be put Into 
operation The current la to he supplied by s hydro¬ 
electric plant This marks un Important s*ep In tbs 
utilisation of water power in the Tyrol Another 
railway line Is nearing completion In Austria, known 
aa the Marl* Zell road This line Is 67 miles long 
and Is tb* longest llngle-phsse railway In Europe 
Ths current Is furnished by a hydroelectric plant, 
and is fed to the trolley wire at a pressure of 6,000 
volts. The catenary system Is need for supporting the 
trolley wires. The locomotives will each be equipped 
with two single-phase 260-horse-power motors Owing 
to th* narrow gags, the motors cannot he mounted 
on the ear axles, but an (tooted above the trucks 
- v fiBd connected to the wheeWby means of connecting 


SCIENCE. 

11 Orthodontist ■ Is the tw hnlcul name of a new kind 
of dentistry In plain English ortbodentlst means 
“tooth-stralghtener According to lout accounts, 
there are uboul 90 or blin now In America, aa com 
pared with Bo U0U ordinary dentists To ths ortho- 
dentists mind a man who extracts a tooth In regulat 
lng foolishly cliugn to old tradition He holds that 
tho properly ahaped Jaw can hold all the teeth that 
grow 

Mr O B B. Phillips evlilLllcil at tho recent <-oncer 
»nnwt of the Boy il Society a permanently luminous 
watch dial and mlllLirv ulglit lompass The watch 
dial Is tronsparcul (gloss) and tin figures are painted 
upon Its upper surface The dial is hut ked with a 
compound containing a minute quantity of Hftllr, (ra 
dlum bromide) which renders It lumtamis so that 
the limp may lm easily read In the dark File <nm 
pass Is srrangtd upon tho Bamc. principle Ttv means 
of a luminous disk unit strip dim lion inn) la de¬ 
termined al nlglil 

A series of ssewots nr kites and balloons on Iscko 
VlrlorlH was urgHiibeci by Hie Prussia)) At romuRli 'll 
Observatory of 1 (mtenberg In July l‘)08 A rtglslcr 
lng balloon which ntlulned the height nr 19 8 kilo 
melant recorded at that altitude a tempi' rat lire of 
—84 deg C a lower value tliun liau ever been found 
at equal or even greater ulllliidis over Europe The 

Isolbc ratal layer was enteric] on sciersl occasions 
On several occ salons also an uppermost current from 
the west was found above tin regular caaterly current 
<f the equuiorlal region 

It was shown hv Ihe \ fl W Itovccl I ominlaslnn 
on the S|M>iiluneouH t ombiistlou of ileal Cargoes 
(1897) that ships whose cargoes took fire hud mostly 
been loaded In summer In view of the high sum 
mer temperature of Newcnetle S 8 W , this was 
only whnt might have been expelled, but It does not 
seem to have bent noticed Unit a similar relation 
might obtain for cargoes loaded In the temperate 
climate of Ilia United Kingdom I’rof 1 hrelfall hna 
made an analysis of 4 son longvovHge shipments In 
the years 1K7J 1874 and 187 r >—presented to the Eng 
lish lloyal Commission of 1R7C—which analysis shows 
uniuLlnkably that It Is only cRrgoes loaded In sum 
mar which are liable to nponliinocuiH modulation 

A new procss*, of keeping egga i ouslBts In placing 
them first In romprinsed carbon dioxide which al 
most completely sterilizes them and then In u mixture 
of carbon dioxide and an Inert gns ridlrcigcn and hy 
drogen) at a temperature licur lbe freezing point 
In these conditions the titlero-orgnnlhins which bnve 
not been destroyed cannot develop The addition of 
the Inert gas Is necessary In order to prevent Ihe 
liquefaction of the albumen with It would tertnlnlv 
occur In an atmosphere of pure carbon dioxide kggs 
Ihua treated cuu bo kipt ten months without losing 
any of tbelr qualities The treatment costs shoal 18 
cents per thousand eggs while cold storage nods 1J 
cents per thousaud per month heme If Ihe eggs arc 
kept nine or ten months Ihe former process will be 
much cheaper than tin other 

A French commission fcirinid for the purpura or 
making comparative studies of Ihe vertuul and In 
c lined styles ot liundwriling with regard to the health 
or school clilldrin 1iib unnnhmuisly reported In raver 
of the Inclined style which is mute rlml Lo lie far elm 
pier and less fatiguing Ilian Ihe vertical style and 
lesa likely lo inune spinal curvsture and oilier <vll 
results In writing liy Ihe vcrllesl ay stun the right 
arm Is htld In an unnatural position which inukes It 
Impossible for the e hllcl to malninln a normal mil 
hygienic posture Virlliul writing Is pcifninud verv 
slowly snd laboriously and mnv seriously Injure elill 
dren who are predisposed to Rplmil curvature und 
other deformities ur to writers cramp Tin oculist 
of tlm commission denies that vertical writing pri 
gents any advantage over Inclined writing with re¬ 
spect lo the prevention of short slgliledness 

At a masting or the horllc ultuml soclity of Algeria, 
last November a number of seedless dates of large size 
and fine flavor were Bhown which hod been produced 
without artificial fortlllzstlon The dn*e pnlm 
(Phirnix) Is a dlu*c Ions plant the male and fciiiuh 
flowers being borm on Separate tries No «e-cl c in 
be formed unless pollen is conveyed from the mile to 
the female flowir by wind Insects or human ngem y 
Tn Algeria pollination Is usually assisted bv pining n 
fpw male flowers with ripe pollen among the remits 
flowers EgyptIsn paintings show that Mil*- meihud 
visa practised In antlnulty Seedless fruits linvi oflm 
been produced by Isolated female trees but hitherto 
these seedless dates have been Imperfectly developed 
At Nice Is cultivated a species of date pnlm wliln'c r 1 ' 
duces block fruit and heart abundantlv ■ vc'rx u i 
whether (lie flowers are fertilized or noi the f 111-" 
dates being equal Id size and flavor to the norm c! null 
In most species however the seedless dales oic miller 
and are produced leus abundantly than thi m rmiil 
fruit 
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Hipu-lmenter* In need of cbemlcsls msy sometime* During the put two month* a good teal of Inform*- 
do without the drugglat The eoll, plant*, animal*. tlon hu (wcobm aralUbl* oonoentlng tb* naval ^on 

are but chcmlisl laboratorle* in on* orange, chaml rtmctlon of varloni foreign power*, and this It la pro- 

calH urn round In sui-b a number and of such a nature 
He io enable anyone to perform aevera] curious ex 
in rliaentn Most of the reader* of the Bcit-rnnc 

AarairAN probahly hare read about or used the sym 
palhetli Ink which I* obtained by merely dipping a 
pen Into the JuUe of the fruit The audden apparl 
tlon on I hr hrated paper of the hitherto Invlilble 
eirlpt le nnr or the pretty experiment* wblih ran be 
made with orange Julre Those which the writer (I 
about to deecrlbe have more to do with the phyelolog- 
Iral than with the atria Lly chemical properties of the 
fruit > 

Sugar and a ronHldernhle amount of rltrlc add are 
found In a ripe orange Beside* the taste, a good 
proof of the preaenoe of a true acid In orange juice 
ran be had by boiling In water a few red cabbage 
leavra and then letting kidm orange jnlre fall into 
the blnlah decoction The Inatantaneoua change from 
bine to red reveals the presence of acids even when 
taste fall* It may be a matter of surprise to many to 
learn thnt the strong sugar and acid (Invar of orange Streaks of fire drawn rrom an orange peel. 

Juice canuot be perceived by a considerable region 

of our guitallve organ The middle anterior part of to aummarlie In the following brief paper 


moat of tb* German aUpa of the "Dreadnought" type, 
ot which ten nr* dow muter construction. The Brit¬ 
ish Admiralty last year stated that ths flnt tear 


nay sometime* During the peat two months a good deal of Inform*- lab Admiralty last year stated that the first tow 

lants, animals, tlon has bscom* aralUbl* oonoentlng tb* naval *on would carry twelve Il-lnch and twelve 4.7-Inch. This 

orange, chaml (traction of various foreign powers, and this It U pro- year an official (British) statement plsoe* the main 

r such a nature armament at tb* asms figure, but gives twelve A Inch 

-al curious ex _ guns as the secondary armament a 

This has recently been confirmed by the finnan 
government Much uncertainty, however, stlX exists as 
to the armament of the six later German “Dread 
noughts." Fighting Ships, a usually rdlbM* naval 
annual, statea that they will have twelve lMnch guns 
divided between four turret* It should be noted 
however, that although thla plan la stated to have 
been obtained from an official model, the remark la 
added that * It I* not Impossible that one of the mid¬ 
dle turrets may be suppressed, and the shlpa carry 
only nine 13-Inch or even only eight" Sketch plana 
of the “Rheinland” and “Poeen" (sisters to the "Nas¬ 
sau" and “Westfalen") and of the later shlpa, are 
given In the accompanying plan. 

It le now certain that the armored cruiser “Blucher" 
will carry twelve 8 3 Inch gun* (348-pound shell), and 
the British Admiralty credlte her with a secondary 
lu uln „, „ armament of eight 8 9 Inch It Is Impossible to ob- 

avor of oreng. breaks of fir. draws rrom an ora.gr peel. ***“ confirmation of th. s~oud*ry armsmsnt, 

Iderable region and those who have aeon the vessel say that there la 

nterlor part of to BUmmarJ «, |„ the following brief paper “• provision for the mounUng of such weapons. 

) flavor, as th. xhl . nrlt |.h Admlreltv I. still very rstlcent a. to Tw * nt * *<-P»»n<J«ra are given as tb* alternative Bh* 


Ible to these two flavors as th* The British Admiralty Is still very rstlcent as to 
r retina la Insensible to light the tnnunBnt 0 f the "Neptune” (laid down In Janu 


by the scientist Bchrelber who carefully fixed the programme but It Is generally understood t 
boundaries of the Insensible regions of the tongus for 

many substances among which were sugar and citric . ■ ■ . - 

acid The accompanying drawing shows that the un 

responsive area corresponding to sugar does not coin 

clde everywhere with the are* of Ineenslblllty for . 

citric acid but It shows at the name time the exist I 

encs of a large territory common to both Cut a l 

■mall piece of peeled orange Bxpress It slightly so 1 \ 

Bl to avoid th* dropping and running of the Juice over l \ 

the tongue Place It In contort with your tongue at l ' 

nearly one Inch from the tip You will find the orange \ j 

absolutely tasteless Bring forward the tame piece \ ' / 

of orange on to the tip of the tongue and the strong \ yUBBKBSW j 

sugar and acid flavor Inelautaaeously reappears. \ J 

It cannot be said that a part only of our gustatlve \. / 

organ Is Insensible to the taste of tbe essential oil 
contained In the orange peel for It Is the whole tongue 
and mouth which do not perceive It To say this 
while everyone knows the powerful aromatic taste nf 1 . 

orange peel eeemi foolish enough yet It la trus That 

particular taste Is not a teste hut a smell perceived Hums blind spots of Ihs tongas 

with tbs nose only and many other sensations called Doc. UlUou evgtou lnMn»lbif to i»te ut migar dulim, n*i 
tastes have not the slightest right to such a title to dirk scM .«1 .haded region that huesalble U, or 

Yet tbe statement that such rondlmenta as vanilla or 

peppermint are lasteleHS, la eure to arouse consider five battleships will all bo armed with the 

able oppoeltlon If you make It after dinner in a com Inch gun with which experiments have b 

pony of laymen Ask the most determined of yonr during the last twelve month* In soma q 

contradictors to leave the room for a moment and le doubted whether the gun will be In a a 

meanwhile cut Into small plecea some of the outer forward state to allow of Its being mount 

vellow peel of an orange, which you place into a spoon 'Neptune, ' but Its adoption In the four 190 

Your opponent Is then requested to close hermetically regarded ss certain None of the ballistic 

his nose and to enter tbe room When he is near the gun has been allowed to become public bul 

table you ask him moreover to dose his eyes and to will wtlgh 1180 pounds, or 400 pounds tats 

eat and name the spoonful 


tbe armament of the “Neptune” (laid down In Jann *»]' h » T « » ■»* '“<* of 28 fi knots 

ascertained for the flret time 1 believe Bry) Bnd of tba (our t^ttlMhlpa of the current year's wkh triple-expansion engine* of 36.000 boree-power 

.. . .**“' * h ‘ programme but It Is generally understood that these " v °“ der Tann." the first of the reel Oerm.n 

‘ Dreadnought” cruisers, which will be completed this 

. . ■ ■ ■ .— year, will iarry either sight or ten 11 Inch guns. Th# 

G" end "H" of later programmes, will carry ten gun* 
of this caliber dlspored as In the “Dreadnoeght” 
. Their main belt la 7 inches thick, end their speed 

1 with Parsons turbines of 48,000 horse-power, S8 knots. 

I ^ Tbe new scout-cralsers building for the German 

1 \ navy will be of 8,800 tons and will carry fourteen 4 1 

1 \ inch guns, the speed being 88 knots. 

\ _ > Tbe Japanese battleships “Aki” and "Batenina,” 

\ I which were laid down in 1806, will not he completed 

\ ' 1 before 1910 They are the first battleships to be boilt 

\ ^JSSHhHbSv / lE tepanea* yards, and the experience, although doubt- 

\ / '<we of great value, will have been dearly bought 

\ / The "Batenina' Is of 19 860 tons and Is armsd with 

V,_/ four 12 Inch twelve 10-lncb, and twelve 4 71nob guns. 

whlls tbe ' Aki ” 460 tons larger, will have sight A 
iDch Instead of tbe 4 7'*. Two new shlpa bav* Just 

_ been laid down the ‘Kawachle” at Kara on January 

18th and the Settau" at Yokosuka on April 1st On 
Hums blind spots of Ihs tongas a displacement of 20 800 tone they will carry twelve 

D«c. dLiiou rc-HtouiHSMwtblc io iwwuf nm*r dull*, mdon lowndblc 12-fnch ten 6-Inch and twelve 4 7 Inch guns. The 

todkkarM .wl .bided regies th.t Imeoslble to errug* ‘ JIJI Hhlmpo 1 a Japanese paper, gives only ten 18- 

Inch, but Ibe heavier armament le fully confirmed 
five battleships will all bo armed with the new 13 6 Fighting 8hlpe gave these vessel* fourteen 13 Inch 

Inch gun with which experiments have been mode tbe end turrets containing three gnna apiece, but th* 




Hume blind spots of I ha tnagne 


lined of your during the last twelve months. In soma quarters It design, although produced, was abandoned The arm- 
moment and le doubted whether the gun will be in a sufficiently ored cruiser 'Kasuga' by the way has bad her single 

of the outer forward state to allow of Its being mounted In the 10-tneh gun replaced by two 8-Inch, and now Is slml 

Into a spoon 'Neptune, ' but Its adoption In tbe four 1B09 ships is lar In all respects to tbe Nlsshln " The new 1160- 


• to allow of Its being mounted In the 10-tnch gun replaced by two 8-Inch, and now Is slml 

ut Its adoption In tbe four 1B09 ships is lar In all respects to tbe Nlsshln " The new 1160- 

certain None of the ballistic* of this ton destroyer 1 Umlkese,” built at Ualdsuru has com 

i allowed to become public but Its shell pleted her I Hale successfully easily maintaining tho 

160 pounds, or 400 pounds bsavlar than desired speed of 86 knot* Her engines are of 80,600 

boree-power (turbines) 


of food you place Into his No new vessels have been 

mouth As long as his (in commenced for the French 

gers pres* his nostrils, no _ __ _ _ navy since July of lest year 

amount of chewing or bwnl ^=sQ^ ^ =°Q Qs^S. Italy, however, has ordsred 

lowing will ennblo him to \_ \ —Q ^ ^ / two bsttleshlp# of approx) 

comply with the latter re ^ s *>— _^ ^ mstely 20 000 tons, their 

quest WLANO V4M* "°«»ta Alb 

Yet It Is not probable that Ar*r«« «»4*wr« fa»JO Kawaim, ttrrtv ■“**" “Leonardo da 

any part ot any plant Is /p. qys /*- tA a- v,Bcl ’ Th*y win have tur- 

much richer In essential oil bine engines ot 80,000 bone- 

than the yellow eplcarp ot power and a speed of 88 to 

the orange It Is so losded m /S fC \ iffif") N. ** knots, while their srma 

with th* odoriferoue liquid _ Qms y C raO O** ✓ meat wtU consist of twelve tA 

that any change In its shape ssO™0 Inoh guns mounted In four 

will prodme tiny jets whhh turrets end dis p osed ss shown 

spring In every direction. ITALY In the Illustration. Ill* sec- 

To observe these light a Maua*. tnmut. Attm &A*rt Aimm* In, mmIiKhi ondary battery comprises sigh 

candle and bring near It a !M~ It - I*» teen 4.7'S. Two other battle- 

piece of orange peel held bo- «hlpi are shortly to bo order- 

tween thumb and forefinger . - si, **d while their armament 

Double and press the peel, Api may follow that ot th* ter- 

tbs yellow side facing the ^ u « r veaseln It Is also rumored 

candle, as shown In the pho- ■-- ~^- that. In aecordanoe with the 

tograph Pretty streaks of AtAMAMr HUtllA proposals of Ool Vittorio 

Are will be seen Io start from •/« ««v*wcw J sw u rsevw, Arm Ammo*, A tmr r, Ahta* Cnnlbsrtl, the dUUngulshed 

the candle up to several M-**» /4-U* naval oonstruetor, they may 

Inches sway from It They —. . .. ■■■ 1 carry eight 14-lncb guns of a 

are produced by the Ignited how type This hunt of SO- 

jets of essential oil IkTMtT "9UADX0VUT" MfiBXt Of THX XAVAL NWX1A tlvity on the part Of Italy I* 

--- do* to the fact that tho An*- 

To prevent the drying out triaa government has reoent- 

of gam Arabic It Is only necessary to place a smalt th* shell of the 18-Inch gun which now toms tb* ty embarked on a foor-"Dre*doeUght“ programme, the 

ytece of camphor tn the solution Tbe gum is not main armament of most battleship!. Ten ot the** vmmts to carry ten lAindh gam and to steam 88 

thereby Impaired but remains adhesive to the last guns will be mounted, thei? disposition botng shown knot* with engines of 10,009 hors*power, 

drop Another method I* to add * small addition of In the accompanying plan. „ Th* reconstruction ot th* B u mUn navy hag at last 

glycerine Much uncertainty still exists ss to th* armament ot ( C rm tHiM M fOH <*.) 
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TUI THIBD HOXOKABU MKXTIOV UUT Of TH1 
FOUKTH DlUIItlOI OOUrKTITIOI. 



A ioIoiiv of l«i** houied In a hive with glass walls 
no ihni tinir every movement can ho olieerved afforili 
h vim liiHlrmtlve lesson In natural hlatory Such a 
fclnsi lit\■ mny nl»o serve aa a helpful lllualratlon In 
< iiiiiHidt intlon of the fourth dimension l^et ua 
imagine n hive with Ita floor nml roof of horizontal 
kIiihh plntia brought ao (.lose togithor that there la 
lun h room Tor the hoes to move about between them, 
iiml for tin purpoiui of our 'llualrntlnn let ua endow 
tin been wllh the Inti lllgencc of men To these lieea 
ho manned forward and bnrkwnrd right and loft, 
would lie fiimlllar IdeiiH and their world would be 
oiiu of two dimensions only Debarred front upward 
and downward movoment by the ilosetteHs of the glass 
plutes, the wnnlH up nnd down would be mean 
logical to them bei hum' there would be no experience 
upon which In bum Uivho Ideas Imperfect as Is the 
IIInBtrntlon It miggiMiH tho <oneeptlon of a world of 
only two dlnii nsloiiH length and brendlh 

flam- geomelry ta a hi lance which deals with such 
figures as trlunglcs squares and clriles It Is Inter¬ 
est lug in know llmt It nrlglnuted 111 fcgypt where It 
was devt loped to fai llltnte the measurement of land 
Ibis origin of the hi leneo gave rise to the name 
gionulry which means earth measurement 1-oug 
ini|iMH|iient to i lie i ru of Its hgyptliiu development the 
nli me wire exit tided under the mime of solid gcom 
ctry to a stud) of win It figures us nphi res cubes and 


plane geometry would lie a prailleal silence but with 
their Ignomine of an up-and down direction it tube 
or sphere would be 1m mu clvublc nnd it third (Ilmen 
■Ion would appear In them as nbsurd nnd unthinkable 
as u fourth dlmennlon does to ua Suppose wo lay 
two pouella on I he table ao na to i roes one nnother 
nt n right angle nnd thin hold n third pencil eo us 
to form right angles with the olher two While this 
Ih obviously a poaslbbi thing for ua to do It would 
l>e Impossible for (be bees with their Ignorsnee of 
the dimension of height Thev could of course have 
two slender pom Its In their hive at n right angle to 
one another but tliev could not lutvo a third pent II 
nt right angles to both of thi first two Wc may look 
upon the two pern lls ns representing the two dlraen 
slons of the world of tho bees nnd the three penelD 
as reprcwntlng the tlirci dime nitons of our world 
Suppose further that some one tells us to hold a 


Ihe sih ailed fourth dimension . 
islble for us lu place It tho llliisfi 
n of the bees In the third pern II o 


illtm hut they are pleased 
niratily ns possible under 
isl limy lie the properties 
ms If there Is any such 
tiding principle nf their 
pvir they find to be the 
i dimensions to geometry 


dimensions nnd geotiutrv of four dimensions As the 
ilrili Is to tin sphere so Is the sphere to some un- 
known boil) which may him Its existence In spare 
of four dimensions Ah the squaro ts to the cube so 
Is the cube to a figuri lu span of four dimensions 
which wo may • all tho cuboid 

Of course the fourth itlnunsion Is Intangible Matho- 
tnntli Inns do uo« ask iis to Imagine a fourth dlmen 
slnn ninth teas do they ask us to believe In it Tt I* 
not to In supposed that the most skilled student In 
this subject has a mental pit ture of four-dimensional 
spun Nevertheless the properties and relations of 
figures existing In fnur-dtmenslonnt space may be 
Invest Igateil and stated 

Algebra Is the 01 leuee of numbers. It la a very 
t fill lent aid In the study of geometry Algebra deals 
largely with equations smh as x g= 12, which means 
that j and y are iwo variable numbers that multi¬ 


plied together give 12 ns ror example 3 and 4 or 
f , and 2/1 All the simpler figures of geometry such 
na the straight line and tho circle may be represents! 


by equations, In other words, the equations are eon- 
dented descriptions of the respective geometrical fig¬ 
ures somewhat as a scorecard Is a condensed de¬ 
scription of a baseball game. Mathematicians have 
learned that the properties of geometrical figures can 
be studied far more readily by means of their equa¬ 
tions than by means of the figures themselves. A 
mathematician who understands this mode of stndy 
can look at tbs equation of a curve and tell all sorts 
of Interesting and useful properties of It without ever 
seeing the curve Itself—Indeed, without even haring 
any mental picture of what tha form of the curve 
may he 



Without going into detail, It may lie statod that one 
equation with two variable numbers represents a 
plane figure thus j- a + y , s]5 represents a circle. 
<»no aquation with three variable numbers represents 
n figure in space thus I 1 t-p* —s*j_0 represent* 
a rone what does one equallnn with four variable 
niuuliers represent any for example, x* | y* + »■ + 
to*_^20’ Hy analogy we should say a figure In apace 
of four dimensions. Although wo cannot Imagine such 
n thing we ihu pursue our analogies and study this 
utneal figure by means of lta oquatlon and thus wa 
<an deduiA many of Its properties The difference li 
simply this whereas when we study the equation 
of a l one, we can always turn to the real cone and 
lutarprit our results thereon when we study an equa¬ 
tion of a four-dluieimlunnl figure we havH to be satis¬ 
fied without auth an Interpretation In otber words, 
although our geometry halts with three dimensions 
our algebra marches on to any number of dlmen 
slons und Is a stimulus to Imagine a geometry of 
more than three dimensions 

We will now outline brlelly a way In which algebra 
may help lo give a person some faint notion of a 
figure having four dimensions. It Is somewhat com 
inou to study s figure having three dimensions by 
means of equally spaced parallel ecctlons lhereof For 
example If (be mlcroscoplst wants lo study the shape 
and strut turo of a germ cell he slices off exceedingly 
thin sections and srrangea them In su<cession on a 
glass slide Then by looking at those sectlona In suc¬ 
cession he ten form an Idtia of the oolld structure of 



Analogous view of a “ eubsii ” of four diwensisut 
appearing aa ! figure af three dimeastoaa. 

the germ cell Mathematicians have rules by which 
such aedtons of a solid figure may be constructed by 
means of equations. They start with aa aquation 
which ropresenta a solid body, for example, af ■+■ y* +■ 
af as 9 representing a sphere, and they per (arm certain 
operations by which thay get a aeriea of resulting 
equations thBt represent the auocesxtve sections of Ua 
solid body It remains, then, merely to drew pictures 
of the sections from the data afforded by the result¬ 
ing equations. By looking A all there pictures, a 
person may get a fair Idea of tha shape of the original 
eotid. in the case of a sphere tho eectitms are airtiaa 


Jew Mx ige* J ■ 

of varying rise. Aa we here already stated, aa equa¬ 
tion having four variable numbers, should bjt analogy 
represent a figure la space of (our di men sio n s. Bbp- 
pore we have atteh aa equation, aa tf + jp+f + Hf 
= W We can apply the same rules hod perform the 
same operations to get sections of the figure repre¬ 
sented by this equation. Curiously hut consistently, 
these sections come out as solid figures. Frmn the 
data afforded by the resulting equations, J^be mathe¬ 
matician can model these solid figures I* clay and 
lay them In a row on the table before him Just aa 
the mleroscoplit looks at the aeries of section! on his 
■lids to get an Idea of the solid structure of the germ 
cell, so the mathematician can look at the series of 
clay models before him and possibly feel that be has 
some idea of the nature of the four-dimensional fir 
ure represented by tha equation with which he started 
Thu* we see how the fourth dimension may be 
studied by means of the equations which algebra (up 
nlshes. There is another bolder way We have seen 
that we can hold three pencils so that each one of 
them will make a right angle with each of the others. 
Instead of saying that It la absurd to suppose that a 
fourth pencil can be held In a position eo aa to form 
right angles with each or tha flrat three pencils, let 
ua amme that It can be done Without any further 
assumptions a complete geometry of four dimension* 
can be built up by pure reasoning. Many of Ita oon 
elusions are no more obvious to the senses than Is 
the fundamental assumption with which It starts. 
Btlll that Is the only assumption, all elaa may be 
deduced from that one aaaumptlon and from the prln 
clples of our well known plane and solid geometry 
An Illustration of a special method In tha study of 
spare of four dimensions may serve to show how 
mathematicians reason about such things without be¬ 
ing able actually to Imagine them Wa proceed by 
ascertaining tho relations between two dimension* and 
throe dimensions, and then establishing theca rela 
tlon* by analogy between three dimensions and four 
dimensions Suppoea we have a glass cube resting 
on tbs table before ns and we close one eye and look 
straight down upon It with the open eye Its appeals 
nnce will be as shown In the accompanying drawing. 
This drawing Is really a plane figure, of two dimen¬ 
sions, and it might have been produced In the follow¬ 
ing manner, namely by drawing ona square Inside 
or another and then drawing lines connecting the cor- 
responding corners. All this could be done without any 
thought of three dimensions. The bees In tha glare 
hive could draw inch a figure ns the on* here on the 
paper before us. Nevertheless. on this figure many of 
the properties of the cube can be studied By count¬ 
ing Ihe four-aided figures (ABCD BFGB ABTB, 
BFOC COBD, OH BA) which we find to be six, we 
learn how many faces the cube has. By counting the 
corner points, which are eight, we learn how many 
corners the cube has By counting the lines, which 
ere twelve, we learn how many edges the cube has. 
Juat as starting with the squares we are able to get a 
two dimensional figure which, for the purposes of 
Investigation, may be taken aa representing the cube, 
may it not be possible that starting with cubes we 
can get a three-dimensional figure which shall repre¬ 
sent the four-dimensional figure which we call the 
cuboldT Just as we drew a smaller square lnalde 
of a larger one, so we should think of a smaller oube 
Inside of a larger cube, and Juat aa we drew lines 
Joining the corresponding aornere In the csss of tha 
squares, so we should make plane* Joining corre¬ 
sponding edges In the esse of the cutes. The figure 
ho formed Is somewhat Imperfectly pictured In the 
accompanying drawing, and for the sake of olearnees, 
let us suppose we have such a solid glare figure before 
ua. In the case of tho squares to find from them bow 
many square faces the cube baa, we counted the big 
outer square, the small Inner square and the four sur¬ 
rounding figures and got six as the result So In the 
case of the cubes, to find from them bow many cube 
faces the cuboid has, we count the big outer cube, the 
small Inner cubs nnd the six surrounding solid bodies 
and thus get eight as tbe result, this Indicates that 
the cuboid boa eight cube faeea. A further study of 
this representative figure discovers that tbe cuboid has 
24 plan* square fares, 83 edges and l< corner points. 
Thle shows bow wo can,get a representation of a four- 
dimensional body and on this representation ws c*a 
study Its properties. There are many considerations 
which we have not space to present which confirm the 
accuracy of the deductions that have Just been stated. 

Whet Is the use of such generalities, a be tract loss 
and speculation!? About tbs same as to know whether 
the earth goes around the sun or the sun gees around 
the earth. Bpace Is aa properly an Object of acloatlfie 
stndy u ere, planets or geological strata Moreover, 
the study of there fund amenta! things In geometry 
throws light on the nature of our own mental equip¬ 
ment W* learn better whet is the nature of Nesoo- 
Ing p rtc are n and how knowledge is built up Iraqi 
simpler end more fundamental evranstn. HeebwpjMfr 
tattoos sometimes lead to very useful MtaoKS. „ ^ „ 
if you boW S nsrbiw ip your .wd ere tphi t# 
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tak* away 1 «f tfceta, this suggestion mm m un* 
tblnkabto u Um suggestion at a fourth dimenstou, 
But when dq abase to represent hr —* the result of 
subtracting • from *. Instead of simply saying It tm 
impossible, then the foundation was laid for the enor- 
moiuJy useful science of Algsbra. 

The assnmption of a tourtb dimension has not as 
yet led to any noteworthy useful results, but It 1s by 
no moans Impossible that the science of four-dtmen 
atonal geometry mar come to hare useful applications 
ft has been tuggseted by Prof Kir! Pearson that an 
atom may be e place where ether Is flowing into our 
Race from a space of four dimensions. It can be 
shown mathematically that this would explain many 
of the phenomena of matter At the present stage the 
suggestion Is regarded, even by Its author, aa merely 
fanciful, though It le not aa fanciful aa the propoel 
tlon of the German spiritualists who regard the fourth 
dlmsnalon as the abode of their disembodied spirits. 

son saw vaueim aid ram wounii 

(Concluded from page BO ) 

been entered upon seriously, and four battleghipe wore 
laid down simultaneously In Baltlo yards on June 
l(tb The 'Sevastopol" and "Petropsvlovak" are 
building at the Baltic works and the ‘Poltava” and 
“Qangut" at the new Admiralty ysTd, the English firm 
Of John Brown A Co being In charge of the work 
On a displacement of S3 000 tons they will carry 
twelve 12-loch guns, arranged as shown, aa well as 
sixteen 4 7’s and four torpedo tube* The speed will 
bo 24 knots and tbeJtoyse-power 43,000, which la very 
high for battleships: Meanwhile four other battle¬ 
ships which were laid down In 1003—the "Inipcrstor 
Pavel” and the “Andrei Pervorvnnnl" lu the Baltic 
and the "Ioann Zlatoust” and “EYitafl” In the Black 
Bea—are still Incomplete 

ft Is only four years since the first all-hlg-gun ship 
was laid down, but the following table will show bow 
completely the Idea has seised upon the naval powers 
It shows the number of battleships of (hla type com 
pleted, under construction, or to be laid down this 
year 


ated by only 1% minutes during “ruth' bourn, trains 
arrive by the southern and depart by the northern 
tube, there being no switching, and everything tend 
Ing to the most rapid handling of traffic. Each train 
discharges its passengers upon the platform on one 
side of It and receives Its new load from the platform 
at the other tide tn arrangement which entirely sep¬ 
arates Incoming from outgoing passengers 

Again, below the rail level arc extensive baggage 
end storo rooms and a subsidiary power station task 
Ing the Hudson Terminal Building a veritable city 
In itself, with clubs at the top multitudinous business 
offices in between, a port office telegraph office and 
numerous shops below, and a railway station and 
power station In the basement, all Inclosed within four 
wells. 

not uunno worn or thi lati rvrr tmoi 
nwoon 

Prof Simon Newcomb died on July 11th tn Wesh 
Ington at the age of 74 Ilia death has removed not 
only the most distinguished astronomer that America 
ever produced, but a man who Is honored the world 
ovar for bis monumental scientific aihlevcmenta 

All Newcomb’s work followed up with rare persever 
anoe has constantly tended to this Ideal end First, 
to arrive at a more exact knowledge of the magnitudes 
serving as points of reference and then to establish 
the theory not only of all the planets but also of tholr 
satellites on a ayatem of constants as precise aa mod 
urn observations permit 

Shortly after bo graduated from the Law rente 
Scientific School at Cambridge, ho began tho first 
important problem with which hla name la asao- 
dated, namely, the motions and orbits of the asteroids 
wfalrh revolve about the aun between Mara end Jupl 
ter It was ome thought that perhaps those numer¬ 
ous bodies might be fragments of a large planet whlrh 
had been shattered by explosion or collision. Were 
this true, the orbits would pass through the point at 
which the explosion occurred As more and more 
asteroids wore discovered the colnrlduucra of orbits 
became less marked Still the theory was adhered to 
Iwoause It was thought possible that the attraitton 


term Ins the cause of tbe errors wss Impossible with 
out more observations. Newcomb planned a thorough 
search of tbe old records of Europe On the occasion 
of tbe solar eclipse of 1870 ha wss scut abroad to 
observe tbe phenomenon for tbe Naval Observatory 
He seised the opportunity to go to Paris sod consult 
the old records of the observatory there After a 
search ha found that the very observations be wanted 
had been made In groat number by the Paris astrono¬ 
mers both at the observatory and at other points In 
the city Three or four yvurs were spent In making 
calculations on tbe basis of these Parisian researches 
when n was found that seventy-live years were added 
In a single step to the period durlug whlih the his¬ 
tory of the moon ■ motions could lie written Bt Tore 
Newcombs work this history was supposed to cum 
nieuce with the observullons of Bradley at Greenwich 
about 1760 Now It was extendud back tn l<>H r > and 
with a leas degree of arrurncy farther still Hansen s 
tables were found to deviate from the truth In 1S7 r . 
and subsequent yesrs to a surprising nxti nl lint the 
cause of the deviation Is not entirely unfoldod 1 veil 
now 

In 1877 Newcomb took < barge of the Naval Almanac 
Office He thoroughly reorganized thp office and placed 
It upon a more e< lenllth footing He mapped out a 
programme of work which Involved n discussion of 
all the observations of value on the positions of the 
sun, moon and planets and Incidentally on the bright 
fixed stars, made at the leading observatories of tbe 
world slnre 1750—a programme which Involved a repe¬ 
tition In the apace of ten or fifteen years of nn Im 
portant part of the world’s work lu astronomy for 
more than a century past It was Impossible to 
carry out this plan In all IIa completeness so that 
Newcomb was obliged lo confine blmBelf to a correc¬ 
tion of the reductions already made and published 
lor all that, Ihe task was one which, la magnitude 
probably exceeded any ever before atlemptod by any 
astronomer Tbo number of meridians observed on 
the sun Mercury Venus and Mars alone numbered 
62 030 Btlll other branches or the Nautical Alma¬ 
nac Office work Involved the computation of formula! 
for the perturbation of tbe various planets by oue an 
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“nsKAosoconTw ” or 11,8 larger planets might have caused perturbations. 

________ In ordur to decide for or against the theory. It was 

j necessary to dine over general formulae by which tbe 

d 4 £ J | positions of the orbits could be delormlnec! at any time 

lilt l In the past, so that It could he ascertained whether or 

0 ^ not the orbits ever did pass ibruugb a common point 

-- ~ of explosion, tn which case It would l»o possible to 

give an approximate dale for the catastrophe As a 
result of Newcomb s painstaking Investigation be ion 
eluded that the orbits had never pnased through any 
point of common intersection Ijiter Investigations 
8 ■ based on Newcombs work have shown that tho hypo¬ 

thetical cataclysm never occurred end that the aster 
olds probably alwnys existed aa minor planets. The 
It I r«P*r which Newcomb read on tho subject at the 
Bprlngfield meeting or the American Association for 
tbe Advancement of Science In 1869 was the first that 
biought him Into prominence—a young man of but 
1 ti twenty four 


liiiiHii 


We also present a table which analyzes these ves¬ 
sels according to their main armament It will be 
seen that, bnt for her four ships or this year's pro¬ 
gramme, British designs would "put up a poor show " 


emuro ov in soyi-tovi ksdwi nniu 

(Oonaludad from, page <7 ) 

Ing the sffe, must afford a contrast generally garish 
sad s«(. m l harm ony with ths sttevUe excellent and 

a, QOtstosrahto souroe of Income, 
difficult lo forego latbsM etatmmtel days, but con- 
sMsrtog At mm «** wtr 0 e ostentation with 
which A* Swtooo fodjgstlss have carried out both 
Mtori* Afcfet* englsssring Mats. 

mptetfliralM «# '*»«•* mwr to aoww, 
trqto their und ertaking*, tm might hare hoped that 
Pm WO m Ml* thi* ratter dmffienttf feature. 

ftgm’gpuegff down from, the otgeouta to the tvs 
iHip B WfW ******** It r *totton,sspay- 


other 

Important among the troublesome problems with 
wbkh Newcomb bad to deal while In iharge of the 
Nautical Almanac was that of nnlversal time There 
was a day when every railroad had Its own merldlana 
by tbe time of wblch Its trains were run whlih had 
to be changed liero and tliere In tbs (see of the great 
trunk lines and which seldom agreed with tho local 
time of a place The passenger was constantly liable 
to mlBH a train, a connection or an engagement by 
the doubt and confusion thus arising All this was 
remedied In 1883 by the adoption of our present sys¬ 
tem of standard times of four different meridians the 
introduction of whlih was one of tin great reforms 
of our generation with whlih Nemombs name Is as¬ 
sociated When the change was made Newruinb was 
in favor of using Washington lime ns a standard In 
stead or Greenwich But those who were pressing the 
measure thought It advisable to have a system for the 


perfect luuar tables at the time ware those of Han 
sen Hansen had only a single assistant and 
could not therefore make the great number of ob¬ 
servations required in the case of a body moving so 
rapidly as tbe moon For a year or two Newtomba 
observations showed that the moon seemed to be fall 
Irg a little behind her predicted motion This soon 
ceased however, and she gradually forged ahead In 
a most remarkable way In five or six yoara It was 
Apparent that this acceleration was becoming perman 
ent. Astronomers were pus/led (0 account for the 
phenomenon kor half s century tbe moon had ap¬ 
parently been running ahead and had then relaxed 
her speed to far as to fall behind again Hansen had 
suggested that the planet Venn* might be responsible 
for these Inequalities He showed that for 130 yesrs 
tbe moon would thus be raids to run abend and for 
130 raws to fall behind For ino years the moon 
seemed to have followed Hansen’s theory Yet New 
comb found that the moon was deviating To ascertain 
whether or not Hansen's tables represented tho motion 
of the moon perfectly since 1760, as aatronomeis sup¬ 
posed, Newcomb undertook an examination of the occul 
tatlons of tbe moon with bright stars It was not 
until the tslescope bad been Introduced and used for 
finding tbe altltudS of a heavenly body and not until 
the pendulum had been Invented by Huyghen* that 
tbe time of an ooculUtlon could be fixed with the re¬ 
quired exactness—a task first systematically performed 
by French astronomers of the eighteenth century 
Newcomb suspected that some accurate observations bed 
been mad* before their time, which b* might use In 
checking up Hnnsen’e tables He found that a few 
sitcb observations bad actually been made between 
lfiM and 1700 and discovered to bit surprise that Hsn 
sen's tables war* evidently much In error But to de 


of his work as pertained to the ret, 
serrations sml determination of tbi 
planets to u < oiiLlnslon Ho far aa tt 
were concerned, It remained only 
nocessary tablos wblih however, 
years work Before Newcomb’s tin 
which pervaded the whole system of 
arising from tbi dlsiloHures of the 
employed by the astronomers or tin 
and various Institutions In their un 
1' was rather exceptional to base 
result on entirely homogeneous and 
To remedy this state of things and 1 
astronomy of the twentieth century 
the whole world was one of the t 
comb had mapped out for himself wh 
of tbe Nautical Almanac Office Dr 
superintendent of the British Nautl 
animated by tbe same motive He 
view tbe avoidance of duplicate w 
from the same computations being 
countries for tbe same result Thi 
oray Is so vest and the quantity of wi 
done so far beyond the power of any 
combination to avoid all enih was' 
desirable When Newcomb publli 
nary results In 1896 Downing to 
In putting tbe Idea Into effect by pi 
national conference of the directors 
log ephemerldes to agree upon a u 
data for all computations pertaining 
Tbls conference was held In Parle li 
In 1902 when the ( arnegle Instil 
Iked It made a grant to supply Ne< 
putlng assistants end other fee II It I 
tbe completion of bis study of tbe m 
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Although our uge pride* Itself on obeying *11 the 
laws of hjKifnf many of the admlnletratlTe regula¬ 
tions uJilih are actually III force directly violate these 
lues Id the primary arhools of France the books 
pass annually from one pupil to another without any 
nttempt being made to prevent the propagation or 
luntaglnua diseases In this way Now, despite the 
good wishes and efforts of the 
leuihers the personal i leanllness of 
ilie pupil Is not always above suspl- 
ilon The ihlldren often tome to 
school with soiled garments dirty 
fairs and greasy linnds Fven If 
the morning ublntlons have not 
been entirely neglei ted the little 
ones may carry with them the 
germs nf tuliemiloels scarlet fever, 
whooping tough smallpox, or 
other diseases Thn teachers’ In 


of their colleague* It has bean shows by nmasroos 
experiments that cultures of microbe* spread on paper 
show a resistance which varies greatly with the spe- 
< les of micro tie* The cholera vibrio becomes Inert 
In 48 hour* the germ of diphtheria In 88 days, th# 
bacillus of Kberth (ji 40 days, and Koch’s bacillus in 




traveling lu Oer 
iho had had an nt 
i convalescent and 
il the period of dosquamatlon A few 
mother and daughter contracted scar 
mother died and tho daughter barely 


irild the propagation or nn epldemb 
liming the <lerkH of the nrehlvea of 
I lino of tho ilerkH who was In the 
ukerculosls wss In the habit of wet 
his mouth In turning over the pages 
suit French army 
t In the records of 
i of New York In 
ifectlon of Hooks, 
the health depart 
te vlcUitii of tuber 
handling hooks Infected by otic 


Fig. 4 —Agitating the felt saturated with formic aldehyde. 

T destruction of the books but this la too radical to be 

it employed except In rare emergencies In some Eng 

id lleh and Bcolih cities the public libraries receive 
w dally, from the health bureaus the names and ad 
.r dresses of all cases or Infectious disease If It Is 
ly found that any books have circulated In Infected 

bouses these hooks are disinfected or In some cases 
Ic destroyed This syateni is used In Dradrord and Blrk 
of enhead In London where the donslty of population 
le would greatly complicate the problem no books are 
it loaned 

es In France, Dr Lop proposed, several years ago to 
ly disinfect tho books or the primary schools every sum 
of mer also to disinfect the hooks notebooks and 

III clothes of every pupil attac ked by a contagious dle- 
l. case Hul how iuii a bonk be disinfected without dam 
ft aging lt» Kraux recommends exposure to high prea- 
tr ei re steam for 4n minutes. The condition of the 

in binding and the pages after such treatment may be 


left to tbs twbrt tmsgtaatton. Tbs original pro¬ 
cess of Barilo* and ahsmpionnttr* doss not ssem rittMb 
bettor This proosto consist* la sahleetlng the objects 
to tbs vapor of formic and ethyllc aldehydes In an 
oven heated to about 800 dag. F This treatment, con¬ 
tinued for two hours, completely destroys the most 
virulent germs (tuberculosis, diphtheria, coll boaUtaS, 
etc.) placed on the edges or even In the canter of the 
volumes. For example, a large volume of 1,800 pages 
ires selected for experiment On* 
of the middle pages was saturated 
with pus, and another was soiled 
with fecal matter A portion of 
each of these page* was torn off 
tor use as s control. Th# volume 
was then placed In the disinfecting 
oven, and hosted far two hour* and 
fifteen minutes to shout 180 deg. 
F Experiments In producing oul 
turns with th* solltd parts gave 
entirely negative results. Unfor 
tmutely, th* treatment cllgbUy In 
Jared both paper and binding. 
Mareoulan has recently Improved 
this method by the invention of the 
elmple apparatus which Is now In 
use st Monireull In the workshops 
where diseased persons and crip¬ 
ples are employed In the lm 
proved process the hooka first go 
through the beater This machine 
1* a long box connected at one end 
e. and provided 
with a door 
through which open racks contain 
ing the books srs Introduced In 
aide the box wooden rode arc 
caused to rise and fall, alternately, 
by cams placed on a cylinder which 
Is turned by a crank A ventilating fan and a sliding 
drawer complete this apparatus, which le mounted on 
trestles When the crank la turned, the rods strike 
the covers of the books and dislodge the dust The 
heavy dust falls Into the drawer upon a mass of saw 
dust, saturated with a powerful disinfectant while 
the lighter duet carried oil by the air ourrent Is con¬ 
sumed lu the stove After this treatment the books 
ere suspended singly by pincers from a series of open 
metal racks, the cover* or tho book being bent beck 
Thus the pages are freely separated, and give easy 
access to the antiseptic vapor These recks are 
mounted on rails on which they are run Into the dis¬ 
infecting oven Each of the three ovens employed at 
Montreull accommodates two racks of hook* The 
ovens are sheet Iron boxes, hermetically closed Two 
sides of the box con be raised by crank* to admit the 
book rack* In th* center of the oven le a vernal 
filled with a eolation of formic aldehyde, Into which 
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dtps a strip -at ton, which on b* moved op sad 4ows 
Mtt the hHMi of the ma. Tbs ovens arc heated, 
b r steam pipes visaed balow them, to 1*1 dec. F 
The Irritating vapor of formic aldehyde makes its 
aocapa through a pipe at ths top of each oven The 
operation of disinfection la rim pie The vessel Is filled 
with formic aldehyde, and the reeks laden with books 
are poshed into the ovens, which are then cloeed end 
hwtad to tho required temperature for a few hoars 
After tho heating Is stopped, tho volumes are allowed 
to mala in tha orsns until the next day, when they 
are found to be entirely aseptic. This Improved pro- 
ocas of disinfection does not Injure either paper or 
cardboard It Is very efficacious as has been proved 
by the experiments of Dr Mlquel, and It is also very 
chaap, coating only about one-half cent per volume 
The Municipal Connell will shortly bo asked to estab¬ 
lish naw disinfecting plants at various points around 
Paris, In order to extend the system to all tho school 
libraries of tha Department of the Seine Several for 
sign cities ara about to follow this example 


11 AK1B10A* TAUfOULl 

The accompanying Illustration shows sn American 
gasoline plow tractor In wrvlce The machine I* 
operated with a cable but the plow le not drawn 
along wholly by traction Two cable drums are pro¬ 
vided, each having five grooves to fit the cable The 
•able Is colled around the drums five times and then 
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road or the hauling of wagons or machinery across 
tha farm. 


A Mewr Kind of innmlaattag tu. 

What Is known as Lhe Depute system of lighting 
bouses with gas has attracted not a little altentlon In 
PJurope Private electric Hght coal or kerosene gas 
plants, because of their very large Initial coat cannot 
always be installed Since gasoline has come Into 
fairly common use and Is obtainable almost every 
where a French inventor M Benoit de Ixiltte, has 
devised a method of generating gas Trom gasoline 
When gasoline vapor Is passed Into pIpeH having a 
temperature lower Ilian that at whl< h the evaporation 
la auompllshed some of the gasoline will recouilonse 
into liquid form Becauae the aupply piping la under 
ground and exposed to low temperature In winter not 
a little trouble Is thus caused De Laltie has devised 
a carbureter which Is Intended completely to vaporise 
gasoline lu very cold weather without the application 
of heat In It lhe temperature of evaporation falls as 
low as —17 deg Fahr which is far below the loweat 
winter temperature In most civilised countries For 
this reason condensation la practically Impossible 

It has been found that air will abiiorb variable pro- 
poitlons of gasoline dopemllng upon the humidity or 
the atmosphere Tv overcome this objection Do Laltte 
extracts all the moisture from the air, which Is care¬ 
fully kept from contact with water and thus lhe air 
on carburation la perfectly dry Hence a uniform gna 


buildings, railway stations, ate. About twenty or thirty 
plants an Installed la India. 


The Correal Sippbnal. 

The current SureirMtNr No 1761 opens with aa 
Interesting article by tlie Kngllsh correspondent of 
the Scievtiiic Am can am on a new type of transporter 
for handling meat at Buenos Alrea Tho length of 
life of a motor boat and engine Is so dependent upon 
proper care, that It will pay every owner of auch a 
craft to understand thoroughly the vital points to be 
remembered and to eee to It personally that the boat 
mid power plant an kept In good condition Mr 
Harold Whiling Blaueon gives the necessary Informa 
tlon In an artli le entitled The tjiro and Operation of 
a Small Motor Boat ‘ An uutouiatlc device for sccur 
lug the profile of the ground eu< h as Is needed for 
railroad work Is dem rtbed by the Parle i nrreapnndcut 
of the Bcivntii.|( Auksiiav A graphic cotiipnrlaon 
of steam and gas engines as power producers Is pro 
sealed James Fe rguBon s fnmous mechanical paradox 
Is described—a device which consisted of three geared 
wheels that performed rather remackable involutions 
because the number or teeth In the three wheels wire 
not the same T C Bridges writes on Martyrs to 
Science The future of tho earth Is diMnBsed In an 
article by Abh6 Mornux In which he points oul that 
our earth may bo changing Its shape 8 Leonard 
Baetln write* Interestingly on the mimicry of plants 
O Devsulay contributes a most Instructive article on 
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projects from the side of the machine. The harder 
the poll on the machine the tighter the grip of the 
cable on the drama. Still, there I* no friction be- 
aauee the coble fits the groove, and becauae the trac¬ 
tion wheels end tho coble are geared together, so 
that oil the tractive effort end the balance of tbe load 
fail on the coble 

When o soft spot le encountered or sand Interferes 
the wheels wUl slip a little, ond the cable will Uke 
up the load. In other words, the traction wheel Is 
geared about 10 per cent faster than tbe cable drams, 
thM causing the traction wheels always to slip a lit 
Ue on the ground on a hard pull In a field demon 
Stratton the cable clutch wee thrown out and the ma 
chic# started, but It could not move from Its own 
tracks. It stood and dag a hole IS or 18 Inches deep 
The cable was then thrown In by the clutch and the 
tractor moved on The machine le capable of pulling 
tan plows at a weight of about 8.600 pounds. 

When the tractor Is ran to the end of the field tbs 
coble le uncoupled st the front of the machine end 
the rear The machine and plows are then tamed 
around, and ths front end of the machine Is ooupled 
to tbe cablet 

, In using tks machine It Is necessary to stake off 
a strip ot lgsd about MO to *00 feet wide and to 
■trint'a dnrie cable at both ends of tbs field with a 
stBjgte snatch block running upon It 

It la statod qiat fa some lsatanoss as much ss a 
mfle of cable to used. 8?. Shifting the large bevel 
gear ths platan to dtmngiged, sn that the machine 
may he oped tor threshing or gansM farm work 

Tbs tractor has three speeds, 1H> tty, cad 814 ttflss 
pgr how The ttt*Ue speed to tor traritoc on ths 


Is produced without the posslblllly of variation 

The principle of tho De Laltle prix ose conslsta In 
the fai l that a measured quantity of gasoline le cun 
verted Into vapor hy a measured quantity of air passed 
In a brisk inrrent over a large surface of gasoline 
The partliular part of tbe apjiaralus In which this Ih 
arcompllahed is the carbureter 'lhe current of Blr Is 
produced by means of a drum which Indures a certain 
fixed quantity of air for each revolution and this 
movement la obtained by a genr In such a manner that 
for every cubic foot of air taken up a fixed amount 
of gasoline la Induced Into tbe carbureter By this 
means a gas of unvarying quality in obtained and per 
feet evaporation effected 

The carburetlon takes place In a fiat metal lube of 
considerable width anil email depth Tbe gasoline 
flows downward covering a large surface over whlih 
the rapid current of air la conducted Tbe evalioratlon 
thus caused Is so vigorous, ihal absolutely no residue 
Is left when good gasoline Is employed even it s tem 
peratnre many degree* below the freexlng point The 
proper gai Is collected In a small gasometer which 
servos to regulate the pressure and which acts on tbe 
driving power of the drum In suili a way that when 
no gas Is required the apparatus Is stopped 

The motive power necessary 1° drive the apparatus 
Is exceedingly small—a weight water power, electricity 
hot Air, or a gas motor being employed The gas Is 
burned with Incandescent mantles but In consequence 
of the exceedingly blgb temperature sad combustion, 
ths Illuminating powe- Is considerably Increased 

Between thirty and forty towns are lighted on this 
plan la Europe in England there are about six thou 
■sad Installations, which Include hundreds of pnblle 


the prei lalou of ustrunoinlial observation An appo 
ratui foi electrolytic refining of precious metals la de- 
si rlbed by II La Croix Dr Max Diei kmann present* 
a partiul solution of the problem of elcrtrlial vision 
at a distance We have had occasion recently to men 
tlon In these columns a new musical Instrument (ailed 
the cboralielo whlih depended Upon eleitrhally 
vibrated musical api Inga for tlie production of musical 
sounds Tho particular apperatus employed Is de 
scribed In lhe uirrcnt Uippismsnt 


The wheels of automobiles are usually Inclined to 
lhe vertical betaine the spindles on whlrh they turn 
are slightly Inclined to tbe rest of tbe axle This prec 
ties of Inclining the spindle originated In horse-drawn 
vehicles, In whlih tbe wheels are illehed llml le to 
say the (pokes are arranged not In a plane but In a 
conical surface with tbe a|iex Inward for thi purpose 
of giving greater resistance lo laieral shocks With 
tbe dlebod wheel the Inclination or Hip spindles la 
nocessary for the wheels of horse-drawn vehicles are 
high and their spokee long and II Is desirable that iIn 
spoke which for the moment la support lug the weight 
should be in a vertical position 

It may be doubted whether this argument apid'es to 
tbe small compact, and stout wheel* of automobiles 
The constructor* of the first automobiles regretted Hi ii 
the chains apparently made It Impossible to ln< II i- the 
driving wheels It was subsequently dlwouicd Hint 
tbe chains did not form np obstacle and In me the 
wheel* arc now Inclined It Is questionable however 
whether this construction does not have the effect or 
giving tha wheel a tendency to run In a rlrrle and of 
Increasing the friction against ths ground 
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tub flight or thx cram* ahohihi ro* thh 
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\iiur repeating it dunk on July 5th hi* performance 
llot ncconipliHhml on the 26th ultimo of circling two- 
IhlrclH of the way around Morris Park race track 
Oli on li ( iirtlaa took the Aeronautic Socletya new 
hipliiue )•> Mlneola I 1 , III order to prarllae with It 
iim n a tile Open expanse and If possible set up some 
mords At iluak on July 1.1th he made three flights— 
tun Hlinrt ones nr 200 to 300 yards aud one long one 
of I 1 mills and nearly 3 minutes duration In the 
litter the neroplene disappeared from view and 
velrill' icnppoarod from out the find gathering dark 
inss Thi following morning an «xcellenl 5 minute 
flight was in rmnpllshcil anil 24 hours later this per 
formalin vvnw almost repeated whin a piston < miked 
la the motor and tbo flight was necessarily terminated 
Tills flight was made In a dense fog Irdwetn 6 and 7 


After now and strong! r pistons had been fitted Mr 
iirtlss mndit two more excillenl flights early last 
rlilny morning The Hist of these slnrted at 6 30 
M ami lnatcU 7 minutes md 20 eecuiidB white 
nn which was made at about 7 20 A M 
ilnutes and 40 seconds anil consisted of 


tbo 


e of from a mile 


Home twelve (innits «r nn ovnl eou 
In a mile and a hair In length 
The height varied from 7 or 6 to 
JO or 40 feel There was a light 
wind or 6 or 8 mllee nn hour and 
when the machine flew against It 
it rose while when It turned to go 
with the wind It dropjied mnald 
ombl' During this night I lip 

avlulor described twu figure eights 
with gveat case 

Aft( r tho above preliminary 
pun the, Mr Curtiss decided that 
lie would utumpl to sU up u reiord 
for the Stir\mi( Anisic ai Trophy 
early Iasi Haltirduj morning Mr 
Chiu Ii h M Manly of the Content 
Committee of tho Aoro Club of 
America was preaent and timed 
the fllghta Am the weather waa 
cleat and the atr (.atm the aero¬ 
plane was brought out of Us tent 
about 5 tHl A M shortly aftc r sun 
rise A triangular iouiw ineasnr 
Ing I I miles hod boon staked out 
on the vast plain near the village 
Mr Curtiss derided that he would 
make one ilrculi of this lourse In 
a second attempt to win the Pres I 
dents prize of the Aero < lub of 
America. Theae four prizes of 
|2B0 eai b were ofTered hy Mr ( K 
Bishop for tlie first four mm lilnea 
to fly one kilometer Mr Curtles 
eovered tho required distance In his 
flight at Morris Park on tune 2 fith. 
but ns this flight waa made Juat 
after sunset he decided to make 
nnothei about wlilih there could be 
nn question T he rulos slate that 
nil tllghtH tor prizes must take 
plaie hetwcin sunrise Hnd sunset 

About 5 15 A M Mr Curtiss 
i limbed upon tin avlutors mat of 
his smiill biplane unit Ids uealntant 
alarteil the motor by turning tho 
prot>cller The muthlue moved fop 
ward quhkly as soon as it waa re- 
Icaaeit and after traveralng about 
20(1 feet of the rough marah land 
It rose gratefully and flew straight 
This was taken without any dlflhulty the maililne In 
cllulng but allghtly Inwurd It then traveled east 
ward beside a row nr troos and waa brought about 
in u wide swisp at Hie afxx of the triangle As It 
ujqiroarhed tin hiiKtnlorH oil the lnsL leg or the 
inurse. It isimcd to Ih traveling very slowly yet that 
this woe not no waa ahowu hy the time of the ilrvult 
vvhhli was 2 mlnutis and in seionds iorreipondlng to 
un average suced nr II l mile* ail hour After alight 
ing Mr Curtiss slated that he had throttled down hla 
motor so ns tu fly is slowly ah possible 

lln (light for the. Si IV-THU Avivan a-v Trophy was 
Hturti-d at 5 23 lit A M The minimum required die- 
tinm 25 kilometers or li»*j ibIIch— made necessary 12 
itruilta of the triangular (nurse These were com 
plaint si'* * eesfully In Hlioiit TV. minutes but the nit 
i litne coutlmieil flying for seven mor- rounds It 
filially alighted at li IK 41 , just minutes after It 
1 rosaed the starting linn Mr ( urtiaa would huve con 
tlnued longtr had It not been Tor a rather brisk Wind 
which sprang up while he w is making the last three 
01 fonr rounds. Ting made thi niuhlne morn difficult 
to hntanie when flying arrows the wind Nevertheless 
Mr CurtlsK seemed to have no gnat dlflti nily In man 
eglng It and he could doubtless Imw 1 mil lulled a 
qu irter of an hour longer If be had bad snfthlent fuel 
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in the tank The average speed of the machine wag 
about 28% mllee an hour, If figured upon tbe actual 
distance between tbe stakes of the course, but as the 
machine did not fly very dose to the stakes In making 
tbe turns, It Is probable that this average speed was 
tonslderably over 30 miles,an hour The actual meas¬ 
ured distance flown was 24 7 miles, whlls lu reality tha 
machine probably eovered SO miles In the 52% mlo 
utes It was In flight 

The Impresalon received hy the several hundred 
srici tutors who witnessed the flight was the slow speed 
at which the machine seamed to travel and the perfect 
ease with which It moved forward through the air 
At times It was sent to a height of 40 or 60 feet, and 
then again It would drop to within 5 or 6 root of tba 
ground These ascents aud descents were always 
gradual and wero generally tbe result of tbe aviator's 
guiding fn making a turn however the machine In 
variably loses speed and drops perceptibly Some¬ 
times also It would dip Inward too much and the 
aviator could he seen leaning outward In order to set 
the balani Ing plauee and bring the maihlne to a level 
1 cel As It Is only about half the weight of the 
Wright mm hlne the Curtins aeroplanes does not feel 
the elfeits of centrifugal force nearly bo much In tnak 
Ing a turn and consequently It can negotiate a rather 


Jut* tgfr ; 

It lg especially gratifying to the publisher* of the 
Screarmo Amatos* that the handsome trophy whloh 
they gave to encourage aviation I* Amejios.^h#^ re¬ 
sulted la tbs production of two such excellent ma¬ 
chines ts the “June Bug" of tbo Atrial Experiment 
Association (which won tbe trophy last roar) and tba 
new Curtiss machine, wblcb Is now the property of tha 
Aeronautic Society With this excellent beginning there 
Is scarcely any doubt that the trophy will bo the means 
of stimulating other Inventor* to devise and perfect 
their heavlor-than-alr flying machines, and probably 
another year will witness an aeroplane race for tbe 
trophy etmllar to the g 






M Louis Blerlot, who Is by all odds the most ex¬ 
perienced nereplan lit In Prance, has lately mads soon 
ezceiient new records with hts two machines Noe. 
11 and 12, both of which have been Illustrated In our 
columns. On June 25th, at Issy leo-Mollneeox, M 
Blerlot flew with hla No 12 monoplane for 16% min¬ 
utes, making II complete circuits of the pared* ground 
despite the fact that there waa a rather strong wind 
hlowlng On the 2flth ultimo he flew for 36 minutes 
and 55 3/5 seconds, and would have made a longer 
flight had It not been for the en¬ 
gine mining Are because of over- 
lubrication The motor used in 
this machine Is a 25 HP three- 
cylinder air-cooled Ansanl angina, 
which has given excellent results. 

After the above-mentioned flights 
M Blerlot took this machine to 
Doual where he made a number of 
excellent flight* for prizes. The 
latest and most sensational flight 
that this daring aviator has thus 
far accomplished was made on 
July 14th with his No 11 mono¬ 
plane Starting from BUmpee, he 
flew 20 mllee arroes country to 
Toury, where be alighted and made 
a atop or 11 minutes. Re-ascend 
Ing he flew 13 miles farther to 
ChevlUy, where tbe flight termin¬ 
ated The total duration of the 
two fllghta waa 45 minutes, which 
means that the 33 miles was eov 
ered at an average speed of 40 
tulles an hour The feet that 
this machine, with a weight of 
700 pounds, travels at a 40 mil# 
clip with but a 25-horse-power 
motor speaks well for the efficiency 
of the single monoplane surface. 
Doth or Blerlot* monoplanes have 
fldwn In winds or from 12 to 15 
miles an hour succeaBrully and th# 
new cross-country record which hs 
ha* Juat achieved places this type 
or machine In the lead as far as 
prat that point to-polnt flying lb 
concerned 
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In the Ac 


GLUM H trtJBTISS FLYING FOB THB (GIBBTIFIO AKBBMAJT TBOFHT 

null* Society e new Utplzm Mr OwIIm Sew hcllri.ni SO ual SI miles hi GSM mluntm near Mlncolz, L. 1 , 


r the first hit 


aluirp (unre with but very slight Inclination Inward 
to keep It from skidding Tha control of the machine 
hy means of a Mingle vertical wheel In front of the 
aviator (which la pulled or pushed for going up and 
down and turned for steering aides ays) Is exceed 
Ingly simple and should make It easy for any one used 
to an automobile and a bliycle to learn to operate It 
with but little Instruction 

While Mr Curtiss s record of 52 minutes and 30 
seconds will no doubt he imreased before the cud of 
the year It Is by no means lo be despised for a be¬ 
ginning The only rec oni that approaches It to this 
country was that made by Orville Wright at Fort 
Myc-r when he remained aloft 1 honr 14 minutes snd 
24 Hcconda 1 -st September This flight of Mr Cur¬ 
tiss dors not mtltle him to tbe trophy Immediately 
If any other Hvlator eueceeds In outdoing Mr Curtin's 
performance then the trophy goes to him Who wins 
the trophy rnr 1908 can be determined only at tbe end 
of the year for according to tbe rules the trophy will 
be won by the aviator who makee the beet performance 
during the year (f, during the present year, any other 
aviator aiirpnszct# Mr Curtiss’s record Wide last Satur¬ 
day It is probable that Mr Cnrtl* will make another 
attempt to heal the new record Should he put up the 
chest record for 1009 he will have to win the cop for 
hut one more year to become its permanent bolder. 


Changes In the Patent SBn Me*. 

Tbe President baa appointed C C 
Billings first assistant commis¬ 
sioner of pateuts and F A. Ten¬ 
nant as assistant commissioner of 
patents. The position of first as¬ 
sistant commissioner of patents 
was created by the last Congress, 
as was tbat'of examiner of classlfl- 
catlon. which is to be filled by R D 
Bewail Mr Billings waa formerly aadstant commis¬ 
sioner Mr R. F Whitehead who formerly oeeapled 
the position of law clerk, has been made law examiner. 
Among other promotions are those of J H Llghtfoot, 
J F McNab, and L. D Underwood to principal exam¬ 
iners, H Barker a EL Marina, 1 H Carnes, B. Col¬ 
lins Jr, and F W Rwanton to first assistant exam¬ 
iners, T U Mead Jr and W l Wayman to second 
assistant examiners and H. S EHnlth to third assist¬ 
ant examiner For the first time to tba history of 
th* Patent office reductions In rank were A so mad*. 
Two principal examiners hare been made assistant 


Defect* In insulator* may be due, not to Improper 
constituent ports, hut to annoaltopt- They may ho dje- 
covered by means of polarised tight Bach Insulator 
Is mounted, for purpose of toot, so that whet- rotated 
about Its ton axle tbo same thlckneso of gtaao skirt to 
between th# polarizer and analyser, which has pro- , 
vlonsly been arranged to ho to allow no Ught to peso. 
Stresses m th* Insulator are shown hy varying to*** 
slty of light and hy eolor change*, being due toRto 
der ferric* conditions ***$«*; 


are destroyed if the annealing hog he* chtoft&T 
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In* engraving. Thl* winch Is trrupd to bo attached pipe H leading to the compressor Mr William D 


i nf nra or an 

7 Illustrated In the 
m designed with a i 
of the wooden typo 


ur nun 
accompanying engrmv 
view to combining the 
With those of the steel 


securely a pan the walls of the passage bat In such a 
manner that tt may readily be removed and set ap at 
any other point as the tranafer ot material may re- 
Qnlre A peat, A, Is provided which la adapted to be 
need In connection with an adjustable extension piece 
B, of soluble length to secure the poet In upright posl 
tlon between the floor ind roof Extension pieces of 
different length are furnished to provide for passage- 
ways of different height An arm C, la fastened by 
meaua of a clamp, U, to the poet A at any convenient 
height thereon A windlass drum F Is mounted In 


PAMIWO WITHOUT WATU. 

No longer need tho patient prospector bnvo wnti 
lu order to pan his gold bearing sand and gravel, i 
eager must he turn bis buck upon the great strutchi 



typo of pulley In the Improved construction h wooden 
rim A Is used with s metal hub B end spokes C The 
spokes or srms are attached to the hub and rim with 
ont rtveta or screw threaded parts They are made of 
Beamless steel tubing pressed Into u ribbed form as 
shown In Flgi. Z and 3 so as to Increase tlielr rigid 
Ity Tho hub which Is preferably of malleable Iron le 
formed with boeaes, each of which la provided with a 
double-tapered orifice The arms are driven into the 
orifices In the bosses and by nutans of a swage tlielr 
Inner ends are flared out so as to fit the orlflte and 
form a flange, as Indicated at V In Fig 4 The spoke 
is also formed with a flange S which flta against tho 
outer surface of the boss Thus the arm Is held 
against radial movement In the hub The opposite 
end or each arm Is flattened to enter a saddle F <Hg 
6) which Is fitted into the wooden rim of the pulleys. 
The arm la secured In the saddle by means of a pair 
of transverse pins, which pass therethrough and enter 
the wooden rim It la to be understood that the hub 
and spokes are flret completed, and then the rim 1s 
built up and the saddle Is fitted Into the rim during 
Ha eonalructlon The saddles are also made faat to 
the rim by means of screws This pulley. It will be 
observed combines the strength of the steel pulley at 
the hub with the lightness and friction surface or 
grip of a wooden pulley The ronatrurtlou la very 
strong, and not liable to break apart in use 

A patent on this improved pulley has been secured 
by Messrs. R H Noble, T <X Hook, and C 8 Hook 
of 79 Victoria Street Toronto. Ontario Canada. 

IttlTABU WIHOH. 

The tranafer of heavy material along the low, nar¬ 
row drifts of a mine may be greatly facilitated by the 



AUTOMATIC DBAII 


level In the latter, at the some time preventing thn 
loss of any gas withdrawn from the eepsratlng ihnni 
her in eolutlon In the water As shown In the tllustra 
tlon the gas and water, under high prossure outer 
by way of pipe A the separating chamber B Tho gas 
passes through pipe C to thn storage chamber while 


of desert because water le not available Kor now 
comoe the dry" muchlne iihIdr air which Is always 
available and which It is clnlmed will save every bit 
of rolor 1 that water would Have and do the work 
more expeditiously 

The one crenk operates both machine and blower 
Hie sand and gravel are fed In Ht the hopper on top 
and allowed to rim down llui slulc-e quite In the same 
manner as In hvdraullr sluicing Here however the 
sluice Itself oiiernlecl liy n nine pie eccentric Is given 
n side Shake motion to further sepaiute Ihe particles 
and to Inireaso the travel of dht through It 

As may bo mcld In the Illustration the bottom of 
this aluhewii) contains a series of riffles These In 
tliuiiHMlves are unique and prove lo lie the vital part 
of the Invent Ion liisLind of projecting slsive the uur 
fate of the sluhewuv ss In most sluice boxes they 
conslBt of a Boiloa nr depressions Rue h depressed 
riffle or pocket Is el Height ne reiss at the upper odgo 
eloping at thu sldts curved at the lower edge and 
liavlug the bottom of the po< ket so formed sloping in 
the opposite direction to the Inclination nr the elulrs 
7be metal forming the bottom of each pcukcl Is con¬ 
tinuous at Its lower edge vaIIli tint or Ihe slulc-e but 
termln lies at the upper end of Ihe jhk kit at a point 
vert.lt.ill) below the upper edge of the puckct Ihe 
opening thus formed In each |hh ki t 1» cove, red with 
a flue wire screen 

Under the alinnwa) In n chamber airtight except 
for the si neu covered ope nlngs of (In. peu kefs Info 
which the sir Is led from the blowing engine This 
nlr escaping through the uppir upciilug lu each 
l-ocket pffmis an Hgltnlhiii of llin gold laarlug mo 
tcrfnl forcing all the IU liter stuff gradually >o the 
tep and this, of murac Is allowed to run down the 
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I idlue and la damped A olean Dp simply means u 
inlocking of the riffle* and the brushing out of the 
t envy deposit that remains In the multitude of pockets 
the pan shown in the Illustration and furnished 
with each machine holds approximately one twont i 
<lh of a (Ubli yard of gravel Or In other worda 
■even times as much as the ordinal} pan This 
amount of material ran be run through the machine 
in About five minutes. Afterward the rHflea are 
lamed the deposit eared and a note taken of the 
1 intlon In his spare moments the prospector (an 
impart not is and And out tb« most valuable location 
I i seilous work In this manner a man can travel 
iiert gnat atntfh of gro ind In a remarkably short 
lime and when completed tan decide upon the spot 
that has given him the most colore 

rbe advantages of this machine are obvloua even 


turn adapted to be brought Into register with an aper¬ 
ture In the bar and when the keeper baa been screwed 
hoot s seal Is passed through the two aperture* The 


rvnuMmnnpoi 

Pleural la the aeeoapaaytng sugraTtag is a paper 
banger's table df improved design with a dvTlos 


seal consists of a leaden stud such as shown at I On mounted thareon whereby wall paper may be eat and 

the projecting shank of the stud a collar of lead Is trimmed with clean edge* The table la of the (aiding 

fitted end by means of s punch both collar and type and la so arranged that when folded It oocuple* 


i flattened and Jammed together while * 


as not to cover the volt and ampere readings of the 
meter A patent on this Improved lock has been 
granted to Mr Joseph H Tsckson of 343 Atlantic Ave¬ 
nue Brooklyn N \ 

xxPAnure husk rot outran aomu 

A new form of brush has Just been Invented which 
la so airanged lhat after It has been Introduced into 
the bottle It may be ex 
pended to conform to the 
shape of the bottle sud 
thus render the cleansing 


n unusually small compass The surface of the table 



EXFAKSne HUSH TO* CUATOHO * 



1 roepec tors who urn < 
where Ihiy chi rw m 
crude pan and prlmll 
luted Not thi least 


too happy tele Iree to go 
e rid of the drudgery of the 
methods that pitvlously ex 
vnntHge of this proeppftoru 


machine lies In the fa l lhat It can be readily takci 
apart and shipped In two trunks ns th (llustratlcu 
shows Packed thus ant checki t as hcgjrcge It will 

I ardly wc Igh over 1 10 poun Is llupac ked and set up 
the weight Is 180 pounds and one man can carry one 
without much trouble 

IOC* TO* *1*01*10 MXT1B1 

A very simple and Inexpensive I x k hns re nil} 
been devised for use on electrl iik tern The lock 
cannot be opened without breaking a seal an I hence 
It will reveal any tampering with the meter by an 
unauthorlred person lhe Ixk In pcrllcululy ulaplcd 
for that typo of meter In which the rovei Is secured 
I) two studs on which a pair of keepers in. thieodod 

II eoni| rises a bar A whl li txleide a rosa thu fa e 
of the meter and Is made fast to the two l expert In 
tub i way as to keep them from being uuecrewed 
trim the etude On* of the ktopere win h Is screwed 
onto the stud H la provided with an outwarlly r~ 
Jectlng flange < In which there la a Bid 
keeper has been screwed down against 


brush through a small mouth o 
Illustration the head l> of the b 


bottle-washing machine 
so flexible stripe <7 of 
best flexible pieces are 
whl U at tholr opposite 
of hinged leaves B A 
I to the leaves F at one 
ere a slot In the head A 
onnectod to tbo flexible 


cne Dac hi wnicci carry 
the bristles of the brush me dlioctly secured to the 
strips 1) and leaves F but In tbo case of tho flexible 
stilpa ( dips IT are provided which are denied to 
tie strl|a f and no ariangod to have eliding engage 
■■cent w Itli flexible back* J on vrhlc h the bi letlea are 
secured The opeiatlun of tin devl e Is veiy simple 
When Ibe Irtish la Intiodu id Into the little the con 
trolling allle F comes lu unite I with (he bottom nf 
tic bottle and Is thua fonrd ha k Into the Blot In 
th heud A This causes tho leaves F and links J to 
swing oten thereby expanding the brush to conform 
1th the Inner celt ur of tic tottle Messes John T 
lleywang lr and Mlnard Slater cT 201 West 73d 
Street Now York city have secured a patent on this 
expanding biuih 

ATPABATUI TO* PUWTTIHO WAT** BY TH* 
IHJXOTIOW or OSOHI 

Tin apparatus shown In tho a inmpanylng engrav 
lug purifies water by the Intro luct Ian of ozone 
thcougb an aspirator 1 tthcr direct or alternating 
urreut (usually at 110 volta) Is taken from the ordi 
nny electric light circuit and by a transformer la 



scale extending at right angle* to the I 
Thte serves a* a gage for cutting the i 


desired dimensions The cutter may be removed from 
the table top when it la desired to fold the table The 
sectional view In our engraving shows th* details or 
the cutting do vice It consists of a outtlng wheel or 
disk A which Is arranged to be moved laterally by 
moans of a thumb lever B against a straight edge so 
os to Insure a clean cut The abaft on which the cut 
I or wheel la mounted carries a roller B at the oppo 
site end which Is pressed against the table by the 
operator when moving the cutter over the paper D 
To protoc t the hand from the routing parts a cage 0 
extends over the shaft and roller A and this la grasped 
by the band of the operator with the thumb conven 
lcntly placed on the lever B The carriage on which 
the cutter la mounted ts provided with fingers t which 
engage a guide rail mounted on the table top parallel 
with the straight edge Were It not for the lever B 
which enables the operator to press the cutting disk A 
against the straight edge any Inequalities In the guide 
rail would separate the wheel slightly from the 
straight edge causing a ragged cut of the paper 
The Inventor of this Improved paper hangers trim 
mer Is Mr K F Goble Brattlehoro Vt 
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GOOD HEW* FBOM FAJTAMA 

Tin lull mi offli lul report frrini Pnmuna glvn* some 
von ri umiirlng fui la regarding the question of seep¬ 
age of Kutur through the ground In the neighbor 
hood of the Guinn dam It will he renumbered that 
ill the centroveniv over this dam M Tlunau Varllla 
nnd others ilalmod that the head of eighty five feet 
of uuter In the Oatun dam would probably prodiu-e a 
heatyj act page, If not through the body of the dam 
Itself then through the underlying material of the 
valley bottom on uhhh the dam was built The engt 
neers of the iniiat on the other hand aaseri that not 
only a III the body or thn dam ltatlf whlih Is to be 
depoellcd hydraulically be so (ompait as to pres lude 
any possibility of seupoge hut that the auhooll In the 
valley I* naturally Impervious or practically bo to 

Partial confirmation of the engineers statements Is 
now afforded by the < ondltlons whlih have developed 
during the excavating of that portion of the canal 
whlih Ilea between the Oatun loiks and the sea where 
one of the steam shovels has readied a depth of 32 
feet below sea level The excavation in whlih tho 
shovils are nt work Is knit dry by four R Inch pumps, 
and ordinarily these pumps are not run at tholr full 
empat lty 'When it la mnalilercd ttmt a dike a few 
fret In thlikuesa only keeps the water In the old 
French canal from flowing Into the tremti that the 
sea ta within two miles or the enavatlon and fur 
Ihermnro, (hat tho Mlndl Ulver flows within a few 
hundred yards of the ditch we are quite In agree 
meat with the engineers that tllire has been sur 
prlalngty llttlo seepage Into the excavation since I he 
work was carried below sea lcvol ’ During the tat 
ter part of June the shovel on the lowest level wsh 
obliged to suspend for a tew days on actuuut of the 
luabllliy of the pumps to throw out tho water that 
waa turning in this however, proved to be only a 
temporary condition and the shovels were soon able 
to resume work It doe* not take an engineer to 
underBtnnd the slgnlfliance of these facts aa bearing 
upon the security of the Oatun dam 

RATAL AJTHUALS OF 1800 

Hie public Interest In natal affair* which has been 
noticeably on the Increase during the present decade 
has rctelvcd a decided stimulus from the Introduction 
of the Dreadnought typo or battleship and Its dra¬ 
matic effei t as shown In tho so-called British panic 
over the activity of Germany in rebuilding Its fleet 
along Dreadnought lines Heme th* appearance of 
the two best known naval annuals, those of Draseey and 
Jane n(fords miuh timely Information on a subject 
of vital Importance The older annual which opens 
with a quotation from tho spook of the First Lord 
of the Admiralty on the Nun Meliorates made 
Iasi March The safety of the > mplre stands above 
all other < onsldcratlnn No mattei what the cost, the 
safety of the t-oiiiilrv must be assured ” Is divided 
Into the msinmary four parts The first contains gen 
oral artuieg on navul subji rta of prime Importance 
and Is enlivened by some excellent half-ton* engrav 
Inga from wssh drawings of the more notable of the 
latest ships built or building for the navies of the 
world. Part two contains Broasoy a familiar list of 
British nnd foreign ships which Includes the class 
displacement dltmnalona horse-power builder of ship 
and engine dates of luum h and completion cost th* 
position and thickness of armor on the ship the gun 
positions, the armament speed and coal rapacity 
Following thla are plates of the typical warships of 
each navy Including outboard pro tiles and deck plans, 
with a summary of th< principal elements of each ship 
given below This summary Is a new departure In this 
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year's An$juJ, sad adds greatly to th* vain* or tbs 
plates. Part three 1s devoted to articles on armor sad 
ordnance and la followed by sets of table*, giving tall 
details of the dimensions, velocity, energy, and pene¬ 
tration of svery gun manufactured by tbs principal, 
navies and by the leading private manufacturers of 
ordnance Port four, embodying the First Lord’s 
Memorandum gives s great variety of Information As 
to expenditures, personnel, condition or the ships, arse¬ 
nals dockyards, etc 

^There is no more satisfactory way or conveying 
Pmiirh information regarding a warship In a Itmttad 
apace than Is found In a broadside photograph nombinod 
with a plan and side elevation If the latter be freely 
dimensioned and the group of Illustrations he supple¬ 
mented by a tabular de*ortptton, the reader Is put Into 
possession of a nultvm fa parvo of tbe particular ship 
dnsrrlbod lane’s “Fighting Ship*” Is modeled on thla 
plan, and since It contains this Information regarding 
every ship of Importance In all the navies of tbe world, 
big or little. It can be aeen the work Is remarkably 
complete Naturally, In view of the little argument 
botwoen (treat Britain and Germany on the subject of 
■ battleship construction, readers of the Annual will 
turn first to the pages dealing with the Gemma navy 
Germany has been unusually successful In maintaining 
secrecy about her new ‘Dreadnoughts,’ so much so 
that Mr Jane In spite or all his assiduity In searching 
for the latest naval Information has to confess that 
•‘It Is not poaslble even now absolutely to guarantee 
the exact correctness of the set of plans given with 
this edition" He anllclpetee regarding them that 
there will very poealhly be coneldemble discussion “ 

Turning, then to the platee or the new German 
Dreadnoughts, 1 we And that the Westfalen and 
’Nassau (1*08) are rredited with ten II Inch 60- 
caliber guns mounted In live tnrrcts disposed similarly 
to those of the original "Dreadnought,” via, one tur¬ 
ret forward one on either beam, and two sstam This 
on a displacement of 17 710 tons Is reasonable and 
probably correct We have always as our readers will 
doubtless recollect, considered that the crediting of 
these ships with fourteen and even alxteen 11 Inch 
guns was absurd The "Posen ’ and "Rbelnman” (1308) 
are credited with carrying twelve 11-inch 60-callber 
guns on a displacement of IB 000 tons Commencing 
from the bow the first six guns are mounted as In tbe 
’ Dreadnought —one turret forward and one on either 
beam abreast nr each other Aft of tho superstructure 
are two two-gun turrets placed re echelon, and astern 
on tho center line Is another turret This arrange- 
njent gives a concentration of six guns ahead and 
astern and ten ou each broadside The plans nf the 
latest atx ‘ Dreadnoughts of the German navy call 
for criticism On a displacement of 111 000 tons they 
are supposed to carry twelve 13 Inch guns In four 
turrets mounted on the renter line the forward and 
after turrets each containing three guns We think 
11 Is highly Improbable that the three-gun turret will 
ever be found on the German ships or on thoee of nny 
other navy Jane credit! the Japanese with carrying 
fourteen 12 Inch guns cm their lstesl design six of 
which nro carried In tso three-gun turrets, one for 
ward and one art. There Is strong objection to the 
three gun turret on the ground that a single 12-tnch 
high-explosive shell penetrating auch a turret would 
probably put three guns out of action at once- An 
even more serious objection Is that the greater the 
number of guns carried upon a single turntable, the 
slower the rate of Are per gun, unless indeed volley 
firing be adopted and all three guns are loaded and 
fired together, a practice which would Involve enor¬ 
mous strains upon ths turntable If the guns sre 
fired separately they must wall upon each other, since 
the firing or nny one gun, or at any rate or either of 
the outer guns of tbe three, throws the other two 
guns off the target and would necessitate a re-slgbtlng 
The Ideal mounting for spaed and accuracy would be 
to mount each 12-Inch gun in a single turret This, 
however, would involve too murh turret weight and 
would rut down the number of guns that could be car¬ 
ried The armament of the Garmon "Invincible'’ type 
of battleship cruisers Is given as ten 11 Inch SO-rsilber 
guns, mounted os in tbe “Dreadnought,” the displace¬ 
ment of the ship being 1B.006 tons and the *pe*d 36 
knots The "Bluecher," of 14,780 ton*, Is armed with 
twelve 8 2-Inch guns 

Next to the German navy, perhaps that of Japan will 
excite the greatest Interest. The two new "Dread¬ 
noughts” which are building; and tbe thre* or four 
others projected, according to Jane, will carry four¬ 
teen 13-Inch guns on a displacement of 30,760 toon 
Since It take* 38,000 tons to carry twelve 12-lnch guns 
In our own 'Wyoming," wt ora st a low to understand 
bow ths Japan eat are going to carry two mors guns 
on 6 000 tons leas displacement Either th* speed moat 
be lets than the 30 knots glvsn, or tbs amor plan 
must be considerably cut down. Ths Annual girt* par¬ 
ticulars of tbe five battleships and throe cruisers cap¬ 
tured from the Ross Ians, or raised after th* capitula¬ 
tion or Port Arthur The “Iwami,” formerly "OreV* 
bae not only had her eeperatructure* and smofcsotacka 




eat down, bat has been iwantod wtftr JkfrjMbA 
and six 8-loch 4S*ailb*r Japan*** gwon *«!#»* 
formerly "Setvtsan." *ttn entries b*r s ria k tfte af jt 
four ninth 40-c»Ubtr and tttivt 8-Unh 4&oalBsr 
ftusaian gum Tbe "Bawo,” formerly "FeWOtit" 
been iWmsffwtth four tOcaUber If-taoh iadM*» 
caliber 8-utoh Jopaneee guns, and her s Bc i sn ey Is 
therefore consider*t3y increased The ‘‘Sagyki/'fOr- 
marly 1 Psresvlet," ha* been rearmed with four JJdntfc 
46-oellher end ten f-inah 46-callber guns. Thgk»Re¬ 
arming of thee* ship* ha* provided thg Ja p* m e n -nav# 
with four effective battleship* of the pr*-"Otwsd- 
nought” type 

Very properly Jane ha* always laid great strata open 
the main battery aa being the principal' determining 
factor above all others in a comparlppn of the fighting 
strength of the world’s ns flea On this basis he pre¬ 
sents a table entitled "Ships Built or Bsliding ta the 
Principal Navies, Armed with Guns Equal or Superior 
to the 18-Inch 46-Caliber Gun." which Is able to attack 
11 lache* of Krupp armor outside of 7,000 yards range. 
In this table thn adherence for many year* past of 
the United States to the 18-Inch and IS-lnob gun 
shows to good effect As matters stand today, Japan 
comes first, with eleven such ships, followed by the 
United States with ten. Great Britain with trim 
France with four and Germany with three. Itt 1110 
and 1911 Japan will still bold tbe first petition, with 
Greet Britain and the United States second, Franee 
third, and Germany fourth In 1818 Great Britain 
will be first with twenty-two such ships, Japan second 
with seventeen, followed by the United States sad 
France with sixteen each Germany with thirteen. Aw 
trla with aeven. and Italy with two This forecast, 
however la, of course, liable to greet modification do* 
to change or programme*. 

as oTnu an m, 

Any communication* from our readers, which throw 
nny light upon what the subscriber* desire to find In 
our column*, are moat welcome always to the Editor, 
whether each letter* are In tbe nature of comm end a- 
tlon or criticism Ae a role, the Editor |* not able to 
determine whether certain feature* or department* In 
the paper are really appreciated by the road era, unless 
the fTlend* of th* paper will take tbe trouble to write 
the Editor and express their opinion or their prefer¬ 
ence#. 

Occasion ha* arisen In tbe past when It waa deemed 
desirable to make some change or eliminate some de¬ 
partment of the paper, and the Editor ha* not been 
aware that such department may have been of th* 
greatest Interest to certain readers until a storm of 
protest lead* to hi* restoring the omitted feature 
The following letters were received by the Editor 
recently In a single mall, and by their diversity and 
wide geographical range were of Interest to him, and 
may be so to some of onr reader* 

A correspondent from Eugene, Ore, writs* 

“I have enjoyed reading tbe Seixtmvio Axnnux 
Immensely and hope to b* able to continue It for 
years 

Have s snail shop and some tools and have mad* 
several things from directions given In th* Handy 
Man’s Workshop Department Snch work is, to ma, 
great pleasure, since there I* enough—without being 
too much or having anything omitted—in the instruc¬ 
tion*. 

"I wish you unmeasured success." 

The editor of a paper In Michigan writes 
"Allow me to commend you enthusiastically on the 
fourth-dimension contest Without taking exception 
to th* work of tbe committee, I feel very strongly 
that Mr Cutler’s paper In th* issue of July 10th la 
most timely end valuable, as loose thinking on th* 
part of readers, especially If It favors superstitious 
Conclusions, is loo common What the fourth dimen¬ 
sion Is uot Is more important to persons not rattbsmo- 
tlclons than what it la" 

A large firm of manufacturer* In Jerome, Aria, 
writes 

We ere eteedy snheerlbera to the Bonn-mo 
Amkoica* end could not get along without It" 

A French correspondent in Parle writ*#' 

"Being now a faithful eabecrtber, I nut come and 
my to yon that in th* Brel place In this pap*r I read 
and u*e your Queries This for two rSaaona Fhrgt 
I do not know any other piece of firry other Mtsnttfie 
paper which give* me a* many ttgxh and now Mena 
In all kinds of fashion Realkr, t take out a gnat 
deal from thorn, and I (moot «ay how sorry 1 waa 
when several week*, mm* time ago, my dear Qhmis* 


were ebmnt. Beooud. My eeoond reason for iUrtmg 
the Qnortee so much b th* pleasure one haalp look¬ 
ing at th* tdleneas (tic) of tome fellow*. , " 

“Question* each aa 'Which goes fastest, tog or bot¬ 
tom of * whooir Ot Why dose salt ftmm.hd-Hjliilr 
(to oool drinks) and melt in winter Urn unit ri*0vt)Y 
are a real pleasure to me, exactty eg whoa, FOB root 
Tlt-Bltu 

"» Is the most diverting port Of th» Ownm ) 
AxaoKAjr Do not snpprme U." 
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KMcnnuuuNC. 

The War ttsfltottss# euhtbtt at tha Aiaska-Yukon- 
Ftattc ■xpostttou nontalna a mods* exhibit of tha Op¬ 
ts# of protecting hartert by mins* aUol will serve 
to (how tho pot tn, of the Faeiflc coast how perfectly 
■share aghtnst tha satranoe of hostile ablpa their 
barton may to mad*. Tha terrific destruction 
wrought by mines la tha Japanese war haa rendered 
It oertala that ao captain of a ooatly modem tattle- 
ekta wfll Jaapardlaa a ten-million-dollar vessel by Ten- 
torink Into property mined rieen or barton. 

An imposts# ssrreement haa been reached between 
tha Omapresaed Air Worken’ Union and the employ 
era, by which, tnatead of tolnf paid In proportion to 
the depth to which the calaaona are iunk the men 
will to paid eccdfdlBg to the amount of air preeaure 
In whleh they are compelled to work The pay will 
vary from 0.60 for a day of six houre at twenty-two 
pound* preeaure to ft 60 a day for one honr and 
twenty minutes’ work at from forty to forty fire 
poundi preeaure 

Stack rapid prognaa haa been made on the "Flor¬ 
ida" that ehe will probably nnderco her trial* during 
the nest two or three months Special Interest at¬ 
taches to this renel because of the fact that ahe la 
tha first of the 'Dreadnoughts* designed specifically 
as such for our nary, and the lint of our battleship* 
to be driven by turbine engines The ‘ South Caro¬ 
lina" and Michigan,’’ of 10,000 tons, although they 
carry a "Dreadnought” armament, were originally 
designed to be of the "Connecticut” type. 

U was recently announced by the Public Serrlre 
Commission that, with a view to avoiding the objec¬ 
tions raised by property ownen to a four-track tun 
nel through Lexington Avenue In this city at one 
level, which would Involve sidewalk encroachment, 
plans are being drawn for a double-deck tunnel with 
the two local tracks Immediately below tbe street 
and the two express tracks Immediately below tha 
local tracks There la an objection to Ibis scheme 
from an operating standpoint, due to the longer 
climb necessary to reach tbe street from the express 
platforms 

The announcement of the White Star Line that 
their ships engaged In tbe Liverpool service will tall 
at Holyhead on both the eaatbound and westward voy 
agea haa been followed by a persistent rumor that the 
Cunard Company's ships when running westward will 
nail at Fishguard on the southwest coast of Wales to 
pick up the late malls from London These arrange¬ 
ments would result In a saving of several hours time, 
and In the case of the Mauretania and "Lusitania,' 
U would then became possible for passengers to be 
landed In New York on Thursday night 

The launch of the replica of Fulton e "Clermont" 
and the arrival In New York of the reproduction of 
Henry Hudson a 'Hair Moon,’ remind us or the near 
approach of the Hudson Fulton celebration In New 
York city The 'Clermont," which was built at the 
Staten Island Shipbuilding Company's yards, was 
christened by Mrs. Arthur Taylor Sutcliffe, great 
granddaughter of Robert Fulton. The Half Moon," 
although a throe-masted vessel, Is but 66 feet In 
length. She was shipped entire on the deck of the 
Holland American liner “Soeatdyk ” 

A solatia* of the problem of navigating streams 
In which shallow and deep water are alternately en 
countered la suggested by Mr C J Bartlett of New 
Orleans. He proposes the construction of a submerg¬ 
ing ship, which la designed to carry two barges when 
In deep water, and on encountering shallow water 
win submerge, float the two barges free, and tow 
them through the shallower reaches. Bach targe Is 
at 1,600 tons capacity and their loaded dTaft Is eight 
test The loaded draft of tbe ship la fifteen feet and 
in the light condition aba would draw six feet 

The mere mass of tbe concrete floor and side walla 
of the lack* at Oaten will to sufllctent to give them 
gnat stability, hut, with a view to adding a further 
safeguard against rupture In the event say, of earth¬ 
quake shock, the government engineers Intand to re¬ 
inforce the concrete by Imbedding In It no lose than 
aevsn thousand tone of old rail This metal consists 
partly of a light rajl whleh was used during the era 
of French construction, and partly of more modern 
American rails, which have been so badly bent that 
they can no longer to used in the track. 

Tha rise of Germany In the field of yachting Is so 
remsrkaWe in its way aa the wonderful development 
of her merchant marine. A few years ago yachting 
»* a sport wag practically unknown In that country 
1>day. thank* mainly to the example and untiring 
••totg of the German Emperor, derm any possesses 
Ota Of the finest fleets gf lam yachts in the world 
Tbs two tot#* Sad Asset of these, the "Oermanta" 
snd the l to peraril new schooner built this year, 
a# probably the two fastest vessels of their claw 
afloat. Otouasntlng on tfcs# facts the Yachtsman, 
tf London, toys the nsalt gf this aettvtty has tow 
mm * actually a mors Important yachting 

wttcsi thta Prttsto 


ELECTRICITY. 

An alec trio gtus heater haa been put upon the mar¬ 
ket which la claimed to melt glue In thirty minutes, 
and to keep ll at a temperature of 160 deg. for several 
hours after the current has been switched off. 

A hydro also trie power station is projected near 
Wadesboro, N C., on tbe Rocky River, capable of pro¬ 
ducing, with tha Initial Installation planned, 6,000 to 
7,000 borge-power The site Is within a mUi of tbe 
new Southbound Railway and a new town la exw^ 
I acted to to developed by the Industrial facilities wF 

A s n oesasful electric lawn mower taking power from 
any convenient source by means of a flexible cable, has 
been Invented by Mr F. H Kerr of Chicago He Is 
building an Improved type of machine capable of oper 
•ting plows, harrows, drill* and seeders for gardens 
and email farms. 

The largest switchboard In the world te to he In 
■tailed In the New York terminal of the Pennsylva¬ 
nia Railroad All the switches of the terminal are 
to be electrically controlled from this board Work 
haa Just been started, on the awlti bboard It la to 
cost 1500,000 

Several towns In Ohio are electric-lighted by com 
panics which own aud operate no power ataflcg*, bat 
purchase current from some control slatfon ln\ha (pie 
trlcL Instead of risking the building nod equipment 
of a power Hlatton which may not be sufficiently pat. 
ronlxed to be profitable or waiting for I he control eta- ' 
tlon to reach out for Ibe bnslnees of small country 
towns, companies are formed In the latter owning 
their own wires and buying power 

A steaxa-drivea power plant Is being built si Qalena 
111 to transmit power 85 miles north Into Wisconsin 
The first two units Installed will be 1 600 and 1,850 
kilowatt three-phase alternating-current generators 
driven by reciprocating Corliss engines. The currant 
Is generated at 2,800 volt*, transformed to a line po¬ 
tential of 33 000 and reduced again to 8 300 or lower 
abera necesaary for local distribution This plant 
will supply among other places tbe sine mining center 
at Hasel Green 

One of the largest elerirlc organs ever built In the 
United States la about to he ere* led In the Auditorium 
at Atlanta, Ga. It will be played from a movable four 
manual control 65 root away by an 8 volt <urrent from 
a specially wound generator ami blown by a 30 horae- 
powor motor direct connei ted to a scrloa of fans rais¬ 
ing the air pressure by steps either a preeaure of 10 
15, or 60 Indies water column being available In the 
universal wind chest A smaller echo organ is 
placed at the opposite end of tbe auditorium whtili 
can be played either simultaneously or independently 

In addition to tbe Pennsylvania Railroad whUh be¬ 
gan Lo send Its passengers through I he Hudson tunnels 
on July 10th the Brie Railroad will make use of the 
anme facilities beginning on August 2nd The ached 
ule for the regular operation or trains tails for six 
minutes for the trip lo Manhattan from Jersey City 
The alx minute schedule will chop off about IB mlnutos 
of tbe time it now takes the commuter to get from 
Jersey City to Church and Fulton Btreela In Nt w York 
Arrangements have aa yet not been made for tbe use 
of tho tunnel* by the passengers of the Delaware 
Lackawanna A Western or the Lshlgh Valley road* 

Although the operation of "pay as you-enter" c or* In 
New York has been so successful and popular as to 
promise the Introduction of many more thl* will not 
require the 'scrapping' of hundreds of serviceable 
cars of older patterns The Third Avenue line ha* 
had In operation for about a month a double-truck 
car converted to prepayment service by tbe lengthen 
leg of the platforms New hoods and knee brace* 
were required but the old vestibules have been re¬ 
tained. Tbe only difference from tbe new cars Is tbe 
absence of a division between entry and exit doors, 
a double sliding door extending the whole width of 
the car and entry being divided from exit only by the 
vestibule rslL The operation of the adapted car ha* 
been so satisfactory that It la proposed to reconstruct 
300 more In thla way 

Saparlmosts have been made In Italy to discover 
the tost form of Insulator for high-tension tronamls- 
ston lines which run near the sea. It la found that 
In the vicinity of tbe sea a thick layer of aalt accu¬ 
mulates on tbe Insulator, and serves as a conductor 
to at use leakage of tbe current to ground. Tbe Ital- 


SC1ENCE. 

The t s nhln g of cooking Is a science In Oermeoy, 
as Is everything else in that Teutonic empire. Travel¬ 
ing rooking schools are now sent about, for the pur¬ 
pose of Initrurllng peasants how to cook cheaply and 
welL Since country people cannot go to school the 
government will send schools to them These travel 
lng kitchens are now established In Heeae Nassau 
Franconia and the Palatinate ns well as In Bavaria 

Mstchnikoff, In The Prolongation of Human Life,’ 
blame* (he lower Intestine for most human disease*, 
and consequentlj for cur early death Dr Dlstseo of 
Parle not only agrees with him hut even advocates 
the entire removal of the large InternIne In childhood 
In ord»- to ward c f old age us lung us possible IBs 
tsho claims to have confirmed Mol* hnlkoft a statements 
that the large Imexttao Is the breeding place of most 
harmful gi rim 


ere exported from America lo hngland evry year 
When we (oneldar ihm probably not inon llinn hulf 
the Inhabitants Of Orem Britain Indulge In lhe lux 
ttry of false teeth no mailer how mnn> grinders they 
may bavn lo**t these figures would seem to Indicate 
that'nearly everyune In Rngland siiff) re from defective 
or mlMIng teeth As for as observation goes llio 
.United States la no better off than (* uglaud In this 
respect 

The Academy of Sciences of France has awarded a 
prise of $14U to Prof E W Brown of Yale University 
for his researches relating to the theory of the moon 
The sum of $200 hns Ihui awarded lo I.leuts Jannce 


Prince Roland Bonaparte Ihe mini or $800 has been 
set by for Ihe eui ou rage-men I of reseun liea by Prof 
Cajeux of Ihe School of Mines University of Paris, 
for the particular object of enabling Prof Caycux to 
proceed to tbe Untied Staten and lontlnne Ills remark 
able researc hen »Ith referent e tn deposits of am lent 
mlnsrala 

ProL W P Bowen or the Michigan State Normal 
College presents u most bclprnl exposition of what 
conalHutea fullguo In llcgleuo und Physical Eduta 
tlon and what counterfeits It Some people aro evl 
deutly simply born tired Iherc. Is muth mlslnfor 
msttoii ns to what fallow- Is It I* not simply s 
feeling of uneaalneHH’ and dlsromforl 1 bare Is a 
motor s* well HB a seusnry side which Is e\nu more 
luilKirtont Menu- of the lountcrfeils of fatigue are 
drowsiness weakness and discomfort from brenlhlng 
bad air, aversion to work termed rnmn by tbe 
Fromb Hditlgkxt by the Germane lack or Htillabls 
food loss of sleep faulty nutrition indigestion ade¬ 
noids and the early Btageo of manv dlnennes Dm- nf 
the commonest forma of fatigue In i hlldren arises 
from tho suppression of natural activities by Ills 
maintenance of om 


sheltered from rale 
frequent changes of 
alternation of sun 
during tills slow i 
shrinkage In firing 
When a glass was 
wore Immediately i 
lbs glass became 1 
tho waro during tic 
produced a brllllani 
Or L A Biwr 
magnetisation all* 
made upon tor mi 
demagnetised stales and In various orlantatlnna with 
respect to ths earths field It Is obvious that if thsrs 
be local dlsturbaiirus of tho field the welghlngR may 
give different results for different positions of Ihe mag 
net tines ll I* not almply the fori a of gravitation 
which Is being measured, but In addition tbe magnetic 



tan experimenters have discovered that tho Incrusta¬ 
tion forma chiefly on parts whleh are not protected 
from Ih# wind and rain Tho ordinary Insulator 
for high-tension purpose* consists of a number of 
petticoat* or bells. In which the salt accumulate* to 
a considerable depth For thla reason It was found 
tost to provide an Insulator with an almost fist toll 
which would to so exposed to ths weather that ths 
crust could not form to any harmful extant. Insu¬ 
lators of this type wars need with perfect success 
ever a period of eighteen months on a *5 000-volt 
line. Under toots In tho laboratory they withstood 
T6.W0 volts dry, and 30,800 In a heavy rain. 
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liimi.L at ncn. 

Ilm experiment of Drying baseball by night wo 
mu < cssfnlly imute r« eutly In Cincinnati An may be 
supposed powerful Bean blight* were employed to 
Illuminate tbo baseball Held The Cincinnati National 
Li ague Baseball Park, where the first game wu 
played who emlriled with 100-foot steel towers, each 
i irrylng two extremely powerful ear 


Although we have been unable to ole 
lain englnt* ring dnla on the rnuHtrue 
lion of the iHinps we are Informed that 
•he inrlmns alone nre IX Inche In 
diameter Three lamps were found 
nlmotil Riimrlent to Illuminate the 
park hut to make I he undertaking ab¬ 
solutely successful fourteen lamps 
wire employed to met their rnys upon 
the grounds Three-phase current wa* 
supplied by a ZID-horse-pewer 80-rjrle 
dynamo having a Hpeed of J15 ri volu 
tlons per minute The voltage la 23 r. 
The amount of mrrent gumrnted was 
enough to run twin the number of 
lamps for whhli reason hugs rheo- 
Stnts are cmplmcd lo take care of the 


I tat (heir rnys from the roof of 
grand stand and the covered 
irherH The Inventor of the lamps 
liftm go F Cahill who lias taken a 
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hli fellow human being, only through tbs sputum. refit M» be treated ia sanatoria The ra*t must get 

And when this sputum 1* properly disposed of there wall—sad it tg quit* porndMl for them—la their own 

Is no danger of tuberonlou Infection. With regard to horns*. 

the danger of Infection to the community in which In th* merely onqmtreLal **n** th* seas tori una I* g 
a sanatorium I* placed we hsv* but to olt* the expert- factor daeidodly not to be Ignored The rani -dt lMm 

menu made at Saranae Lake, whsr* Trudeau satab- may begin with lighting tta establishment la hfar 

liahed the drat American institution upon the mod era vicinity, but give him a little ttma, and ha will prob¬ 

ably raaaon aa follow* Th* sanato- 

- - rium patiaata are treated In snch 

manner that so many doten egg* are 
required for It every day, also *o many 
hundred quarts of milk, so many 
pounds of butter, so much cereals, 
meat* In proportion. And where or 
how could the sanatorium managers 
get these staple* better than from th* 
farmer folk In the neighborhood? If 
now It la explained to him that the 
prosperity, for example of Ooerbsre- 
dorf has trebled, as has also its popu 
latlon, since the beginning of Breb- 
nter’e work, the rarallte will probably 
begin to "sense" the wherefore of this, 
then, no doubt, be will throw away tha 
stick he baa been whittling, shut up 
his jackknife and conclude that, tor 
hi* part, the building of the content 
plated Institution need not ba delayed 
In point of fact, rather than being 
detrimental, the sanatorium actually 
causes real estate values In Its locality 
to rise. The National Association for 
the Study and Prevention of Tubsrou 
loels haa gathered from twenty two 
States, covering every section of our 
country, convincing data to this effect 
The Burvey (June IS 1809) has sum 
tnarlxed these reports Ovot 67 per 
rent of the sanatoria have exerted a 
favorable Influence on surrounding 
property, and In almost as many rases 
their effect In raising assessable ralu 
atlons has been direct and measurable. 
In most of the other Instances no dlf 
ferenc.es were observable, fn only three 

I or TO rowum. nonOTOl*. localities was It claimed that residents 

had been repelled In the neighbor- 

of phthlslotherapy All the dust In a room hood of a sanatorium at Portland, Ore, land has 
the cottages occupied by lonsumptlves was more then doubled In value In three years, the greater 
tnd a culture mado from this dust was demand being close to the Institution At Aiken 
ted Insufficient to cause tuberculosis In a 8 0 land In the vicinity of the sanatorium haa quad 
n pig A k lentlflcally ordered sanatorium rupled In value since It was built, at Asheville, N C, 

II u menace to any community, Is on the vacant lots nenr one or the sanatoria sell at four times 

decided Influence ranking In It for health their price In 1800, and others farther from the instl 
In every possible meaning of the term Its tutlon but nearer the city, are less valuable. In 

learn to spit less to keep their windows Hebron Me the advance has been 20 per cent. Like 

Md night to live the hygienic life gsner- results are reported from Luxe roe. Pa. Liberty and 

tuberculosis sanatorium has Invariably Saranac Lake N T Plttaford, Vt, Mt Vernon, Mo 

1 health standards and Silver Pity, N U 

uiaturlum the consumptive gets well under In these places the sanatoria form an Important 
res the best for all concerned While there part of local business and it would hardly be fair per¬ 
haps to make them crl 
teria, nevertheless tbo 
effects on values are tbs 
same In tbs big cities— 
New York, SL Louis, 
Philadelphia, Brooklyn, 
Boston Pittsburg Not s 
single Instance was re¬ 
ported where the presence 
of s santorlum camp, or 
dispensary In a large city 


ball playing He 
Ingenious Imw-hal 
which has beep u 


Bodlngton b< gnu In Hutton Coldfield 
England an Institution fur the treat 
mi-tit or connumptloii on principles I 
natural rational uud successful He 
Insisted on generous diet rresli sir 
day and night, the air wlthlu the house was to be as 
pure as that ulthnul uor lould It ecer be too cold for 
a consumptive patient Here thin was established In 
1810 probably the Aral tuben ulosls sanatorium In the 
modern eensi Its fate’ llodlngton was regarded os 
a limsth ho was contemptuously opposed by man) a 
colleague, his patients were drlvun rrum his lustltu 
tlon, which h« thereupon turned Into an asylum for 
the Insane, In which we now believe many of hlB 
neighbors might fittingly have found an abiding plaeo 
Next In the history or santorla conics Brehmer who, 
having boon attracted by the Idoan of that obscure 
country doctor In England dcterminid with truo 
Teutonic stubbornness upon making them ondurlngly 
effective Like Bodlngton 
Brehmer had to endure 

the lot which so fre- i- 

quuntly falls to genius 
and altruism lie also met ! 




advunc cal In human 
tlone Vet demons 
the properly , ore 
sanatorium enn hi rl 


on the contrary It Is he does n 


ueuencem ire in tier) cornel cubic viewpoint A great 
deal of phlhlslnphobltr — from which arlsei opposi¬ 
tion to sanatoria—la based upon Ignorance of the us- 
tore of Infection fn tuberculosis Such Infection Is 
not airborne ns In scarlet fever or measles Practl 
cslly speaking, it 1* conveyed from the consumptive to 


effect on the value of 
nearby property And th* 
courts of Massachusetts, 
North Carolina, and Vir¬ 
ginia have decided that a 
tuberculosis sanatorium Is 
not a menace to the 
health of a community, or 
to th* property In Its vi¬ 
cinity 

Finally, the fact that 
toy given locality is se¬ 
lected ad* desirable for th* 
establishment of g sana¬ 
torium In it makes fur • 
guarantee and an adver¬ 
tisement that it Is a sa¬ 
lubrious region, health re¬ 
sorts get bollt ere and it, 
ltmtliT, AT nan. privet* cottages ere erect¬ 

ed Would th* Adbroa- 
dicki) for example, kiM 

infect his family, his fellow workmen, and become so extensive and profitable s summering pfeef 


on oi ra towutol nonoTOi*. 

principle* of phthlslotherapy All the dust In s room 
of one of tho cottsgos occupied by consumptives was 
gathered and a culture mado from this dust was 
when Injected Insufficient to cause tuberculosis In a 
Ultle guinea pig A scientifically ordered sanatorium 
rather than u menace to any community, Is on the 
(Oiitrery a decided Influence ranking In it for health 
ful living In every possible meaning of the term Its 
neighbors learn to spit lass to keep their windows 
open day sad night to live the hygienic life gener¬ 
ally The tuberculosis sanatorium has Invariably 
raised local hoalth standards 
In the sanatorium the consumptive gets well under 
circumstances the best for all concerned While there 
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k great his community, when be leaves he goes forth as a had Its destinies not been shaped In Br uns* 'sm 
oppost- missionary dissanlnatlng the precept* of sanitation 

the ns- and prophylaxis he has Imbibed The only trouble Is, * * ’ • 

tlon is there are not and probably never wUl be enough of THctrie freight locomotive* have bsen ordered hr 
Practl these institutions to accommodate all th* sulterere th* New Tort, Now He van * Har tford KaOroOd tor 

)tlve to from this dlsssas, a* It Is now, only about fire per trial on Its main Um. 
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m m^Atnun ( Megy ro nun **• vinba huxi, * Hni 

ABB «nr mm CAO to W» m ABOOAM. Tb* United State* navy la to have the greatest wtr* 

After meeting with w soak success In flying over lens system In the world Some little time ago It Statistic* tel! 
terra Amo, It to Httle wonder that some of tbs leading placed with a Pittsburg Arm a contract for the na baked at home 

Preach aviators wished to attempt to fly across the cblnery neceeeary to generate sofllclent power to send the lommerclnl I 


English Channel—a distance ot bat St mile*—to Eng wlrelee 
land. In view of the priaM, amounting to *7,500, that ery to 
have been offered for this feat 1* no 

Hubert Latham, the succeaafnl driver of the An which 


'Ireleas messages three thousand miles The maehln 
ry to now all ready for Installation but as yet there 
1 no place to Install It nor a tower high enough on 
'hlch to place the equipment for (ending measaget so 


tolbatt* IV 1 monoplane, after elaborate preparations, greet a distance. It was suggested by one Of the 0 


attempted the trip early In the A. M ot July 19th, and dais ot the Navy Department that the Washington 
our frontispiece this week shows him leav 
lng the cliff at Sangatte (near Calais) and 
also flying above the Channel Unfortu¬ 
nately the motor (topped after the mono¬ 
plane bad been In flight about eight min 
ntee, and the mat bins came down In the 
fee. As the water was not rough, and aa 
the built up wlugs of the monoplane were 
airtight and covered with waterproof ma¬ 
terial the machine floated gently upon the 
wavee until picked up by the French 
torpedo boat destroyer ‘Harpon," which had 
beeu sent out ahead for this purpose 
Latham was found at esse la hla seat, 
smoking a cigarette The monoplane was 
somewhat damaged In getting it aboard the 
destroyer, but as soon as It was brought 
ashore arrangements were made to repair 
It, and lathsm stated that he would try 
again on the 23rd Instant M I/into Blerlot, 
whose croas-rountry monoplane record of 
81 miles we reported In our last Issue 
■hipped his machine to Calais with the In¬ 
tention of making an attempt before Latham 
could get his machine repaired but owing 
to bad weather he was unable to do so 
Connt do Lambert Is also about to try to 
cross with a Wright aeroplane On the same 
day U Paulham with a Voliln biplane 
fitted with a Gnome revolving-cylinder 
motor, made a flight from Arras to Doual a 
diatanca of 20 kilometers (12% miles) in 
22 minutes or at an average speed of 37 2 
miles an hour The day before be bent 
Wilbur Wrights 360 feet height record by 
rising to a height of 4G0 feet 

On July 2Jrd Henry Farman with bis Hubert Utham. svtotor. andI B Lsvavasaew, design 
new biplane, made the longert cro^nntry 01 ** * A.foln.tl* " monoplane and mot 

flight thus far recorded Starting Trom tha if t^tbos hoM. .be mnnnpi.w nwmt ..f 1 hoot 7 minai™ hi ai*bc »bi 
parade ground, at Chalons he flew to d.fr* sad cp.truco, of u,e .asebtae sad It. scyHndr, V type, 

Bulppes covering about 40 miles In 1 hour and B Monument be used for the purpose but the 
minutes and keeping at an average height of about 150 tlun wua met with such s storm of protest f 
feet throughout the trip This flight demonstrates public, that the Ides was quickly abandons 
without question that the aeroplane as a means of now the government Is to build a special tc 

transportation of Individuals has now to be reckoned the purpose 

with Both a biplane and a monoplane have lately This tower will have a base of flfty rest In d 
flown with three people aboard On a machine of the tapering to eight feet at the top at whli h pole 
former type M Oobron carried Mme Collleux and be just six hundred reet from the groun 
Mr d Almeida for five minutes on July 3rd at Chalons When completed It will be In a Ham all by I 

while M Blerlot took M Fournier and Bantos-Dumont other wireless station ever having been built 

on a 1000-foot flight last month at Isay Thus It Is proportion. This tall 1 hlmncy like structure 



from the previous bakleij 
and such was the yeast 
by the Mayflower Pllgi 
hugluml brL id 


leaven Is frequently ust >1 
brought tu Plymouth Hock 
in-* Undoubtedly In New 
u some (uses Is made to-day 
uded down from successive 
rokm line of descent from 


Hubert Latham, aviator, and ■ Levavamseur, designer and builder 
of the “Antoinette" monoplane and motor 

If Ulhoa holds ibe monnplim- romrd nt 1 horn 7 mlnui™ hi Blybe »bllr M Kranmur X 
Ibc dmlfiWT ust mnatructor of Uie mlclilae and 1b S-cy llndpi V typo w.UT conkxI motor 


tlun wua met with such a storm of protest from the 
public, that the Idea was quickly abandoned Aud 
now the government Is to build s special tower for 
the purpose 

This tower will have a base of flfty rust In diameter 
tapering to eight feet at the top at whlib point It will 
be Juet six hundred feet from the ground level 


Yeast and boiled potatoes sugar etc are 
brewed togeiher aud the liquid stored sway 
and used as wauled a fresh renewal of 
potatoes, etc Liolnt, made to the old stork 
Yeast of this kind Is carried along year after 
year, and when If moving from State to 
Stale I he housewife guards her yeast jar 
as she would gold 

The compressed yeast take and the dry 
yeRst iHkes have (dine In to lessen the yeast 
troubles not only ot tho housuwlfe but the 
baker as well 

Here Is a domestlr yeast formula that 
seems to surpass In reliability even the 
manurat tured products 

d tnblespoonfuJs Durum wheat flour 

1 teaspoonful malt extract 

14 dry yeust tak< or It, compreeeed yeast 

Pour one tcacupftil of boiling wHter upon 
the flour and sllr Cool to 120 dig k Add 
the malt exlract and yeast ami Item for one 
minute with a rotary egg beater Cover 
bowl put in warm plate throughout the 
day and lew at hnud setting lime at night 
It should uot take three minutes to pre- 
> above yeast The malt extract made b> s 


that to keeping t 
Immediate use 
transport 


Issy Thus It Is proportions. This tall chimney like structure will 
aeronautic motor built of steel and c one rate On account of the reci 
i being put Into development of the efllc leucy of concrete it was 


Orville WrlsklX Flights as Vstt Nysr. 

After a week of failure to make a successful flight, 
os reported In our Ust Is 


rated In Rork Creek Park and the top will be resc be 
by a spiral stairway 

The whole scheme for bulldlug this gigantic win 


mem preferably R0 to »u de 
The scalding hot water ti 
Isecl slanh 1 he diastase li 
the HtnrLb Into grope tcugai 
with tho air benten Inin tli 
heater supplies sugar and 
feed upon thrive and tneilll 
The bowl fc| yeast Ik one 
tlon by oventng and prove 


sue, Orville Wright finally 

got In the air again and- - - • --- 

mads a 18 53-mlnuto flight 
on Saturday afternoon, 

July 11th The following 
Monday, the day that 
Latham attempted to fly 
aeroas the channel, Mr 
Wright made two excel¬ 
lent flights of 2S and 30 
minutes duration, making 
*614 and 20 >1, circuits of 
the pantile ground at Fort 
Myer, respectively The 
machine made large and 
■man circles and some¬ 
times passed beyond tho 
borders of tho parade 
ground It flew at an 
average height of about 
TB foot On July 30th Or- 

▼IJto WHght bent hla tost THE “ AATOIAATTA " KOIOPLAflB, IT* OTIIDIA, AID 0PAAAT0A. 

year's record of 1 hour and 

14 minute* by remaining aloft 1 hour. *0 minutes, 46 less station was bronght about through the Navy Do- phone 
seconds. During this flight ha mad* exceedingly sharp pertinent because of Its desire to rcarb lie ships at round 



phonic Clrc nils was read 
by Dr J W Nicholson at 
a recent meeting of the 
Physical Hoclelj A gm 


tain Important cam,, 
examined la detHll 
formulte nre obtained 
able of Immediate us 
calculation of ihe cffi 
resistance Is also ma 


toms aad rose to a height of ISO foot nt times. His sea. The machinery for operating (be station Is g 

perfect control of tho »««cUc. T was apparent to all anteed to deliver to all instruments keyed to me 

The next day, after replacing tha 10-tooth sprockets It within a radius of 3 000 miles To-day wireless 
qx. tha engine with 0-tooth sprockets aad thereby la- be depended on to reach no farther than 1 000 m 

creasing tha speed of the motor from 1400 to 1,400 and the delivery even at this distance Is uncertal: 

R. P If., two abort flights of t gad 11 mbrats* were The oost of the installation of the nsw station 


pertinent because of Its desire to roach Its ships at round each other Id order to annul the Indc 
sea. The machinery for operating (be station Is guar- fects of the earth and of neighboring circuits 

anteed to deliver to all Instruments keyed to recede ont the Investigation only Iron and copper wlr 

It within a radios of 3 000 miles To-dsy wtreless can two extreme cases arc considered The large p. 
be depended on to reach no farther than 1 000 miles blllty of Iron completely changes the charade r ■ 

and the delivery even at this distance Is uncertain effect of frequency on Its self Induction To all n 

The oost of the installation of the nsw station will greatly used In practice except Iron the formed 

be 1800,000 vsloped for copper wires may be applied 
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wt nor urn lwujui 

The treatises on crystallography define a. crystal as 
a solid homogeneous, anisotropic bod; Living organ 
lsnih have curved forma, while crj stall are polybed r a 
bounded by plane faces Organisms are soft, and the 
slnii list organisms such as am Debts are liquid, while 
uyslils ire rigid Curved and liquid crystals would 
eoniradlit Hie fundamental definition of a crystal, 
and also tin theory of molecular arrangemeat adopted 
to ill i rial allographs™ Snow and he <ryrtaU, and 
olhi i c lystallltsa are apparently imved la form or 
structure Hence It was consldeir] necessary to re¬ 
gard tlura as aggrt gati ■ of vtry si all crystals (globu- 
lites) But the author a experiments first published 
In 1176 prove tint the form and strut ture of Some 
of 11 se crystallites are ecrlalnlv eurvod at every 
pol it and rt present states of transition to homogene- 
i us t rystsls 

Hence physical homogeneity must be eliminated 
from the definition of a crystal 

Polymniphous transformation which was formerly 
explained as a learrangununt of the molecules must 
be rtgurdLil in view of the writers dlsooveiy Of the 
tempi lature ul iiansfoimitlou as a change In the 
molttules the ms Ivea Art oi ding to those resAanhea, 
"molecules of a slnglo kind can assume only a single 
nrrangum lit they cannot even form a strut I undoes 
or smnrphnns mass ni a liquid or gns Amorphous 
solids pi 1u 1 !■) tooling below the fusing point or 
by supernaluiutInn of solutions uro always mixtures 
of unlike moleiuleH and for this reason they cannot 
grow ns i ryslalh do Amorphous solid bodies are not 
phase s 

It was runner!y believed that all the molecules of a 
irvstal nre nllks that a crystal Is necessarily cheml 
callv hiimogeiitims But this view has been disproved 
bv the writers discovery of mixed crystals and of 
tilth transition to crystalline aggngaits and curved 
crcstnls 

Heme olieinl al homogeneity must also be elhnl 
nsted fiom the ileflnltlon and a crystal may now be 
dehntd ns a solid eoiilhiuoua phase which la aniso¬ 
tropic with respect to at least one property growth, 
for example 

I hi nm easily of retaining He adjective * solid” 
appears In he proud by the polyhedral form appar 
enllv ninliilalned in opposition to lice forces of elas 
tlclty and surface tension hut doubt Is awakened by 
the wiltcis otaseicallnna on silver Iodide and espe¬ 
cially by his experiments with crystals of ammonium 
olcate which when suspended In Hie dilution flow 
and ben! lound air bubbles ss If lluv were merely 
doubly refracting portions of thi llciuld I wo of these 
crystals melt logclbcr like two liquid chops 

Tho dliecllnns of extinction always cocrespond to 
the axes of the molecules foi no casts nr fragments 
are foi mi d The melee ulc s lend to assume the panel 
1«1 arc him mint (spcnitaiic ous liomeotropy) but com 
pletc psiallcllain Is prevented by the formation of 
twin c ivdals and to the walls of the containing ves¬ 
sel lie me nn apparently rrystalllm fluid of this 
character Is ususlly composed of many Individual parti 
and la consequently till hid 1 ui this reason It has 
been unfounded with emulsions but the latter do not 
f ini pcbhcdi i cr exhibit dlchroism or double refrac 
tlon 

When the iKihludrul foim of apparently liquid crys 
Uls Ib dlsiuibed It Is Immedlntely restored by an auto 
ninth extensl n llu force uf configuration’ which 
thus nits caiincl Ic clast I it v hut must res ill from 
Ihe ten Ion y to expand win h Is due to the move 
ment of the nucleiulet, lice expansion Is anisotropic 
bceause the mole ciles am aid tropic The anisotropy 
of the mold idea Is shown also bv their parallellm 
to the line of It iw (forced borneo copy) when the mass 
Is mechanl nlli delonned and ly their arranging 
themxelua peil'iidl ulai to two panes of glass be 

of glace to win h i 11 in lajer adheres (pseudo- 
Isotroiv) 

Hi me Hit wml sc lid must be llmmated from the 
definllin fur Hiei ire linlly llqul 1 crystals 

I.lciuld civstuls of two soits cai diffuse Into each 
o*her and form mixed ciystals Thi result Is caused 
not by osmetic pusaure alone but alio by the attract 
Ing and dlncllng force* acting between the molecule* 

I hi re arc also llciuld crystals which ire destitute of 
f ni of c ounMiridlun and consequently present them 
selves ns pelf illy spherical freely susp-nded drops, 
but reveal their Internal structure by peeuHar flla 
ment* dlrbrolsm and double refraction These crys¬ 
tal drops are crystals which are not pfayaleally homo¬ 
geneous but the directive fnrre of the raolccnles of 
•olid rystsls In mnlnri with the fluid crystalline mass 
may cause the formation of extended homogeneous 
liquid crystals which can be shown by the ordinary 
optical methods to belong to recognised crystalline 
ays terns 

The structure of crystal drops can be twisted by 
iddlng various substance a These twisted drop* ro¬ 
tate wbsn suspended freely In a liquid which is 


warmer below than above Borne of than produos tp 
exceedingly great rotation of tha plana of potarte- 
tion Others are pseedolsotroptc or are eompoaed of 
very aumsrous discrete lamella of sqaal thicks ret 

It Is possible to produce an Indefinite number of 
forms Intermediate between solid crystals and crystal 
drops, as field as water 

Hence a crystal must be defined as a continuous 
phase, which Is anisotropic with respect to at least 
one property 

It is even possible for two fluid crystalllns modifica¬ 
tions of the same snbetanoe to exist, separately or 
mixed In proportions which vary with tbs tempera¬ 
ture The two kinds of molecules are then In a sort 
of thcinUal equilibrium similar to that of dissociation 
Their proportions can often be recognised by the 
magnificent colors which are seen by reflected light 
or between croesed Nlcol s prisms There colon have 
not yet been completely explained 

On contact with air bubbles or drop# of Isotropic 
liquids of higher surface tension liquid crystals may 
spread over the surface of separation like ordinary 
liquids In this case the optic axea of the molecules 
arrange themselves normally to the surface forming 
hollow liquid spherotrystals or Ihe cylindrical forms 
called myelinic Such are the liquid c rystsls of the 
ethyl ester of paraa/osyc Innamlc acid which appear 
as If endowed with life moving and subdividing like 
bacteria and other low organisms Their movements 
are caused by the force of crystallisation which. Ilka 
the muscular forte of animals, la able to accomplish 
work by the expenditure of chemical energy without 
loss, and without any fall of temperature The rela¬ 
tionship between there two forces is manifested also 
by the fact that a homeotropy similar to that or liquid 
< rystals Is exhibited by organisms for example In the 
axis of gro th and tbe polarity of tbe liquid proto 
plasm of emb yonal tells If crystals and organisms 
are alike In their matter and their moving forces, 
how oan tha vital spirit of an organism direct lta 
forces to the accomplishment of a specific object’ In 
xlew of the tails of regeneration transplantation auto- 
division and conjugation It must be admitted that 
spirit Is divisible as well as mutter that bloblasts and 
atoms are animated and that simple spirits may 
combine to form a more complex and pec fee l spirit 
The atoms whose spirits arc thus nnlted are altered 
anil no longir obey the laws of ordinary matter In 
this way It becomes possible to comprehend both the 
directive Influence exerted by the vital spirit toward 
the accomplishment of an object anil the Impossibil¬ 
ity of spontaneous generation 

Ihe dlcecfive molecular force of liquid crystals is 
probably produced by electrons revolving within the 
molecule In fact the molecules of liquid crystals be¬ 
have like astatic magnetic systems freely suspended 
and brace they always even In the set of flowing 
maintain doflulte directions and a crystalline ar ran jo¬ 
in short tha discovery of liquid crystals has filled 
an Important blank in eur knowledge of the states of 
matter and baa correspondingly modified our theories 
of polymorphism smorphlsm states of aggregation, 
otc Tbe state of aggregation of the molecules cannot 
affect the properties of matter as profoundly as Is 
commonly supposed From ths fact that substance* 
behave as If they were composed of astatic magnetic 
molecular systems and are capable of converting 
chemical energy Into work, without fall of tempera 
ture It should be possible to deduce a quantitative 
theory of the structure of matter and the mechanics 
of atoms which will promote the advancement of 
physics c rystallography chemistry biology and the 
technical arts -Translated for tbe Scisiciinc Arntei 
can from Revue Generals de Chlmle Pure et Appliqnd 

The Current Sasplereeat. 

Much work baa been done recently on the economl 
cal combustion of coal and it le possible that the 
average engineer le led to believe that to secure a 
high economy It is necessary to get a high percentage 
of carbon dioxide in tbe flue gas Mr James E Steely, 
In an excellent article entitled Real Relation of CO, 
to Chimney Losses shows whst theoretical oombus- 
tlon really Is, and bow erratic CO, can be P Altpeter 
writes on ‘ Our Perception and Brttmatlon of Areas 
and Distances The Invention of the pantograph ts 
historically discussed Inventions for rendering woods 
and textiles fireproof are described and formula given. 
The Carolina, CUnehfield ft Ohio Railway which rat 
more than ISO 000,000 to build aud which involved 
some extremely difficult engineering work Is described 
and illustrated at length Walter Roeenhaln writes 
on Ihe microscope In engineering and shows bow 
faulty metals may be studied with Its gd O Becb- 
jteln contributes an excellent article on liquefied O- 
lumlnatlng and rust gas Animal filters and strainers 
are Instructively described by Dr Enoch 7ander Still 
another Interesting paleontotogloal article Is con 
tribute*! b> Charles P Holder the subject being 
1 Nature's Traps.’ Tbe development of elgebrah 
symbol in from Pacloolo to Newton is briefly dto- 


pab W fcsd. Tbs saglnesting, electrical end truto notes 
and toma to are given ss usual 

In tbs IT 8 District Court 7 Oregon 0 ft. Paterae* 
was convicted of perjury for having swam fslssly 
under an oath administered to him by a notary pub¬ 
lic that ho was the 'original, first, and sol* Inventor’ 
of an Improvement in bookies, tor which fig filed sn 
application tor a patent. Ths Indictment ms draw* 
under section 6393 of tha revised statutes of the United 
States, which provides that any person who takas a 
tala* oath before an otfioer competent to administer 
oaths Is guilty of perjury 

Bo far as we are aware, tbts Is tbe first criminal 
conviction for swearing falsely In a patent applica¬ 
tion Ths presiding Judge, Woolvsrton, In his charge 
to the jury drove home the Importance of the onto 
In patent applications In ths following language' 

Such an oath declaration, or affidavit constitutes 
In part the proof upon which the Commissioner of 
Pitents acts in determining whether or not the Inven¬ 
tion Ustmed la nee and uaefnl and la inch a one as 
to entitle the claimant to a patent thereon Thus It Is 
thst the claim for the patent forma the baste upon 
which this Inquiry pioceeda and the oath, declara¬ 
tion or affidavit subscribed In support of the appll 
cation Is therefore touching a matter material to the 
inquiry before the Commissioner of Patents, and Is 
such a ona upon which perjury may be predicated 
under said section 5391 if the party taking th* oath 
or making the declaration or affidavit swore falsely 
with relation thereto or If at the time of taking aald 
oath be did not believe the matter or tacts set forth 
therein to he true 

The evident e showed that the defendant Paterson 
had stolen the underlying Idea from the true lnven 
tor Van Km on Accordingly the Jury was compelled 
to decide os a matter of fact whether or not Paterson 
wss the true Inventor and whether or not be con 
celved tbe Idea independently 

Largest Olive Reach la the World. 

Very few eastern people comparatively know that 
the largest olive ranch In the world le located within 
26 miles of Loa Angeles Cal 

Ihla wonderful orchard situated at Sylmar la ten 
times larger than the biggest olive ranch In Spain 
There are over 130 000 olive bearing trees and they 
average 60 pounds or olives to the tree The Byl- 
mar ranch consists or 13 000 acres and each acre 
contains 110 tree* which produce 3 000 gallon* of 
olives each season This quantity of fruit makes >60 
gallons of pure olive oil—valued at $2 per gallon— 
thus equaling |500 per acre profit 

The olive wood la highly prised by cabinet makers 
as It Is very hard and takes s high polish The Ital 
Inna consider an olive orchard as a perpetual source 
of wealth aa the older It grows th* more valuable 
It becomes The tree* are supposed to live about 4 000 
years under favorable conditions There are some 
olive trees now on the Mount of Olives In Palestine, 
which are computed to be not leas than 3 000 years 
old 

The olive Industry has been growing steadily In 
California since Its first Introduction by tbs esrly 
Spanish mission father*, end ths olive culture In 
that State can never be overdose, since the olive can 
be produced on tbe American continent with any de¬ 
gree of success only In central and southern Califor¬ 
nia, New Mexico, and Arlxona 


Plpe-Une connections have been completed by which 
It la possible to pipe oil from the Oklahoma wells to 
New York harbor Oil has been started on the long 
Journey of 1,600 mile* This Is the longest pips lino 
In existence In tbe United States, and Indeed to ths 
world It Is not probable that much oil from th* nM- 
oonttaent district will bo brought to ths seaboard at 
present, and tbe oomplsUon cf th* line seems to be 
more to the nature of a provision for tbs future, or tor 
emergencies which may arias Oklahoma has ths most 
arrive oil field to ths country at present moreover its 
production le increasing while thst of Psuuylvnnlg 
and West Virginia to decreasing It may not be tong 
before the western well* will he ealtod upon to supply 
ths seaboard and report de m and —American Machinist 


ft c or resp o ndent to Troy, N T. drawn our attention 
to tbe fact that our mention. Ip a recent tome, of ths 
NOW York State Bargs Ossa! as extending from Buffalo 
to Albany to m W end in g, store the canal actually eon 
• "ts with the Hudson River at Trey, Jut shoos 
Albany Ths etttagu of Troy are hopeful of ssettrtog 
tbs sanction of Congress tor a 400 toot Chanel to tW 
Hudson to their city, and bops to make sstmafv* 
waterfront i m pr o vements to preparation tor ths qsqf 
pietion of too canal. 
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IPd ths Miter et the Scamnc Aubicas 
I n one Of the sport In* magazines 1 fwd u article 
taxiing with ths various devices ussd in the trenst- 
tlou ftsoni the flint to (be permission look cun. About 
rigty-flvs years s*o I sew * combination flint end per- 
ntariou hwfc iu. 'While the flint lock wag even at 
that flat* Beta* superseded, many flint-lock douW*ber- 
rein wen in nee. At a (hooting match on the out- 
iklrta or Edinburgh this gun was used. In each ham¬ 
mer the flint was removed and a piece of bent steel 
wan Inserted so that in firing It struck the flash pan 
otoas to the rest The detonators were made very 
nuch like the tags on shoe laces. The fulminate waa 
placed In one end, which wan dosed. In the open end 
s tew gratae of powder, closed with a little pellet of 
wax. When loaded the detonating tags were Inserted 
In the rents It nsrer missed Are and really was the 
forerunner of the friction primer still used In many 
Held guns. No mention of this style of gun has been 
mads. It wss superior to the old pile look 
Ames, Okie. W B. Wrjlxamsor 


Tp the Hdltor of the Bamunrto Amkskam 
I hare road with Interest your article “To Keep the 
Peace" In your issue of May 29th, and I think that 
both you and Mr Dutton are mistaken In thinking 
that It would require an International army to en¬ 
force the edicts of a court The same object could 
bo more effectually accomplished by a decree of abso¬ 
lute non Intercourse until the offending power sub¬ 
mitted to the decrees of the tribunal 
To maha my meaning clearer I will suppose that 
at least at the start, all the nations adhering to the 
tribunal have disarmed (Of course nothing could be 
accomplished unless all the great powers became par¬ 
ties to the agreement to submit their differences to 
the court) Now let ue suppose that a power Ger¬ 
many for Instance, should refuse to arbitrate with 
France and should hastily summon such men as she 
oould get together and Invade Finance 

In this case, both parties having disarmed France 
would be In at least as good a condition to defend as 
Germany to attack But let ue suppose that the min 
nta Germany takes this course, the tribunal Issues an 
order of non Intercourse, vis, that no malls, no tele¬ 
graphic communication, no commerce no paitsengera 
■hall be allowed to leave or enter Germany, In fact 
that no Intercourse of any kind shall be held with 
the rest of the world Would not the rltliena of Ger¬ 
many be the drat to lnalet that lta government should 
submit lo tbs decrees of the tribunal—In fact, much 
more quickly than It would be forced to do so by any 
armed force, which would be difficult to transport to 
the place needed, difficult to provision and perhaps 
ba defeated by the forces of the power It wss trying 
to coerce? H, W Baxtol. 

Nice, France. 


DUD Of THX 11 ■ ADUTAfflA " 
rvoinns mastvss o* uastxs avoivnaa. 

To the Editor of the Butcvrinc American 
An regards the relative position or authority of the 
master and chief engineer on shipboard to-day, as dis¬ 
cussed In your recent lseue under tbs oaptlon 'Speed 
Of the Mauretania',' let me point out that If we look 
•t the conditions obtaining about torty-aeven years 
ago; whan the "Beotia," the last of tba Cunard side- 
wheelers, waa built, the responsibilities of the ms* 
tar were at least squally aa onerous aa those of the 
chief engineer. Belle were also carried In those days, 
and tare la a well-authenticated story I often heard 
when a hoy, that the Cunard company paid the master 
a boohs for every lower topsail that waa fairly carried 
away by the wind, and old Commodore Judkins ob¬ 
tained thta bonne several times while In charge of the 


tie." But If we come to more recent times, and look 
at inch a steamer aa the Inman “City of Berlin " built 
by Cslrd in 1874, we shaft see that the engineer’* 
daiHts were not aogjnenUd, while the master's were, 
or would have been had the conditions or olrcum- 
stances under which he then navigated the North 
Atlastlo been known and realised by him. The ‘ City 
of 8*rlU, ,> now the tt B transport “Meade," U 4Mx 
44,1 iKl to top of " floors." Now, from the plana I 
have before me, this makes her practically ST fast 
molded depth. This exceeds eighteenths of the 
Breadth. Bow it Id that she did not tallow the "City 
or.0hta*»*iad "Ottf of Bo*ta«" mder the exlgsa- 
dee o4 fc&Sed loading tn the North Atlantic trade Is 
a mjracht Rz»s htastatafl s United States vessel rim 
baa no dost* beta oetwftifly handled, tad T may point 
out that no matter tow deep the ship la, rim can be 

rendered perfectly (table by ludtetata loading, and prob¬ 
ably her master vnm «w that rim was lacking 
“stxWHty of tartn.* TUa, hovstar, wne his burden, 
trim knew it. 


But to return to ths engine room The "Berlin" 
had a low preesure cylinder of 1*0 Inches, or 10 feet, 
In diameter, the largest that ever Heated, but the rero- 
futione of this engine were only about 54, giving a 
piston speed of not over 600 feet per minute Then 
the auxiliaries were very few No ballast pumps, no 
dynamos, no economizers or feed hoaten, no forced 
draft. She had a surface condenser, but the air, rlr 
culating, bilge, and main feed pumps were all a part 
of the main compound engines and (he had not morn 
than fonr deck engine*, eo In this department the 
engineer’s work was comparatively light but be did 
not know It Looking at him at work you would 
have thought that the whole weight of the universe 
was on his shoulders. 

But the master In those days had to consider the 
•alls, freeboard, and stability Unfortunately how 
ever, for many thousand* of psople, this latter he did 
not understand He took (barge of whatever the own 
ers gave and they In turn trusted the shipbuilders 
SDd classification societies. This seems to show that 
the master of forty or more years ago had a greater 
variety of work than the master of a great mall 
steamer has to-day while the englneer’e work waa 
more limited In a great turbioo-propellcd steamer 
there may be some surcease of labor In connection 
with the propelling engines but the number of auxlll 
ary engines Is vastly Increased In some ships In 
stead of ton or a dozen donkey engines there are about 
a hundred of such, and nearly two hundred cylinders, 
the operating and repairing of which the average mas¬ 
ter knows little or nothing about Then more work 
has to be got out of the boilers by furred draft and 
higher pressure From all this It appears lo mo that 
In the near future the executive officer on a great 
steamship, Instead of being the master of the engi¬ 
neer will be an englreer master 

Cleveland, o JR Oiahiaii, N.AMJi 


OOVSTXDCTIOX OF AW X 

TO the Kdltor of the Sukvmmi Auaaicait 
Having recently had occasion to perform an “ea- 
velope” construction for obtaining an ellipse, I made 
reference to your Issue of August 25tll 1906 (page 
135) In which J H G gives the following envelope 
construction for drawing an ellipse when the axes ore 
given 



Let O A, OB be the axes of ttao required ellipse 
Complete tho rectangle A OBI}, divide DA snd DB 
each Into 13 equal peris and draw lines as shown 
each of which will thus be a tangent lo the required 
ellipse 

Now 1 wish to point out that the above const ruc¬ 
tion Is Incorrect or at least that It Is only a rough 
approximation for the lines In question are not tan 
gents to the ellipse having the given lines as prtnet 
pal seml-axea 

First Let oh donote tho magnitudes of tho semi 
axe*. Tho oquatlon of the ellipse Is then 


The condition that tlio right line » = si Ho may 
touch this ellipse is that 

o= Vo , m r + V (I) 

c being tbe Intercept of the right line on the y-oxls, 
and si the tangent of Its Inclination to tho n-axls 
Now consider the line 4. 4 Tho co-ordinates of tbe 
points p and q through which It passes ere respect 

Italy (Jo,*), (a,ib) Its eqnatlou is, therefore, 


o the form "f y = «*-J a, this equation be- 


vb -* + -b 


I It will be easily 


verified that the condition (1) Is not satisfied Hence 
the Hue 4, 4 Is not a tangent The same may be shown 
gtairsllT or Individually for each of the other ltasa. 


Secondly When the axes are equal this construc¬ 
tion should give a circle the form which an elltpae 
assumes In this special case bnt that tbe curve ob¬ 



tained differs (lu tho case o( the middle radius by as 
much as 4 per cent) from a truo circle Is seen In Fig. 
2 As a matter of Let, both la this case and In the 
formnr more general aae, the envelope obtained le a 
parabola touching DA, n IS at the points t, and t. 
Thirdly An Inspection of tbe figure in question 
and Ftg 1 on the page or your Issue referred to will 
nt once show that the shaped of the two curvea differ 
considerably though the ratios of the axeB In the two 
cases are by < banco the same viz S 3 tbe former 
oval Is dtstlmtly ‘ squarer than the true ellipse 
l append a method of accurately obtaining an ellipse 
by sn envelope construction It le based on Brian 
chons theorem which states that If a hexagon i Ircuni 
scribe a conk the three diagonals are concurrent, and 
the converse of this proposition Thus 



Let oh, be rrt tie, robe five given tangents to the 
required ellipse which are sufficient to determ'nn It 
Join ot, bd be and let the two latter cut or In p 

and q Produce dp e q to cut a b, b r lu t, and t„ 

H hJch points will be the points of contact of tho ellipse 
with these sides. V or a t, be de may be regarded as 
it hexagon of which the sides of, t, h are In a straight 
lluo and wbooo diagonals are concurrent hence by 
the property stated above each of its sides touches an 
elllpsp Slu> c a b can only touch this ellipse onc« It 

follows that f, Is the. point of eontait and the some 

reasoning applies to t By choosing a range of some 
6 points at random In pq, und by Joining d and e to 
each of (hose potntH lu succession and producing these 
lines lo moot b I, b I, respectively two new ranges of 
rurrospoiirilng points are obtained when these are 
Joined as shown In the figure a series of tangents lo 
tbe ellipse which touches tho five given lines nro r i 
tslned The remaining corners may he taken off 
in a similar fashion but when tin, construction has 
been repeated for ono or the opposite cornors I d or e) 
with a little practice the rent of the ellipse enu bo 
sketched tn quits aouirately by free-hand 
This construetlon adapts Itself particularly well to 
obtaining the ellipse of gyrnllnn of an area or section 
In which flen or six tangents arc usually first obtained 
Altbongb tho following point has no bearing on tho 
above It mli'ht be of Interest to some of your readers 
to know th d meters may be redui ed tn yards by the 
same method that French pounds are reduced to H ng 
llsh pounds tlx by multiplying by 11 This method 
Is accurate to ^ per cent. 

Warwick WogmmoTOv 
Pembroke Colli ge, Cambridge Bng 


Palm for Hhlngle Roof*—The wood si rfm-e to be 
protected must be well coHted twice at short Inter 
vals with hot coal tar and to this coating a thin 
layer of pulverized screened brick-earth applVd 
After a few days a perfectly solid mass wilt hnvet 
formed, which will not only protect the wood ngnlud 
any absorption of moisture but at the snmt time ui> 
vtate oil firs risk, a* It perfectly rewfstn flames ospe 
dally* If, after a few days the coating Ih hglith r. 
newed and eo much brlrk-earth applied that the ur 
appear* quite saturated 
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1 FiooiH FOB DUUNDlIf, HUTTO, AID sifted In chasing the design upon t metallic fotmda- be deaerated U first coveted w)th a. stoppl^po* apte- 

BLXIDITO K1TAU. lion »t the object to be decorated end then ftlltof the tltm about the oomIsUbcj* ot cheese, end can thus be 

r (niimmi ^.MHinrnNDHT tss « iiKTini laiucm Inrlelont with flae wire or strips of other metal, gen- easily out with a kalis. The design of ths desired 

bfniitiruJ art of damascening the origjn of orally silver and gold by means of a special tool, ths Inlay Is them executed upon thle competition by mesas 

Is hurled In the depths of antiquity, but which whole Anally being smoothed end polished In order of a specially des ign e d tool haring a sharp edge, 

to render the Inlay as Immovable aa possible, the re¬ 
leases were undercut, so that the decorative metals 

-were In reality dovetailed Into the main fabric. 

Surh a delicate operation calla for remarkable skill 
and patience combined with a sensitive hand, and for 
this reason cannot be executed by mat binary Yet at 
the same time there prevails st the present day a 
widespread demand for metal Inlay work, and various 
methods have been evolved for the more rapid and 
cheaper arcotnpllehroent of the work, such as the 
ether parrel, or cion plating fusion, electrical, and 
lead processes Recently however, attention has been 
centeri'd In the new system of Inlaying and orna¬ 
menting metallic surfaces that has been perfected by 
Mr 9herard Cowper-Ooles the well known British elec¬ 
tro-metallurgist which possesses great commercial 
poaslbllltlea, owing to the exqulalte character of the 
work combined with the rapidity and cheapneaa with 
which It ian be carried out 

This prea ess Is based upon a discovery made by the a_ h Aemt . 

Inventor some fl ve year, ago during a series of experl 0ve " “ "h * 1 * 11 th " U " U,W,lM d0 ** 

menu upon which he was engaged In connection with Ths.rUch.Uh. <***«* i«. ■>«* “* •«— 

the annealing of Iron In tho course of these Inveati ^ ^ 

gallons he found that metals In a floe state of dlri i 




I’rsyer book cover In copper Inlaid with xlno 

mi doubt halls from Ibe Kusl baa been auhjctlcd to 
repealed inodlfh allons during Die past Tew years In 
order to rendir It more comtuen tally applicable than 
It probably ever waa even in Its halcyon Oriental 
day* The hand wrought work *o exquisitely per 
formed lit the expenditure of considerable time 
lenlurlte ago la far loo coatly for llie present ugc, 
exiept to tho connoisseur This process briefly con- 


damasienlng but with the additional and Important 

advantage that there ii no possibility of the metals 
sc blended together subsequently becoming separated 
ns la often the case In ordinary damascening At the 
same time It also enables u more extensive range ot 

1 trots to be soured as a largo number of metals tan 
lie blended together which prevlonaly have been Ira 
pOHfllblo and alloys or many colon and tinU can be 
obtained In one operation of baking Moreover the 
thickness and depth to which the metals are to he In 
laid and onlaid can he controlled at the will of the 
operator 

The process Is exieedlngly simple The article to 


Those portions lo be removed are then lifted and 
ileared away leaving the surface or the foundation 
metal exposed This operation completed, the article 
Is placed In an Iron box containing the metal which la 
to be used for the Inlay In a powdered form If for 
Instance, the Inlay metal la to be fine the box la ac- 
(OtyHngly charged with sine dust a product obtained 
direct from the tine-smelting furnaces The Iron re- 
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m*»a% together with (b^objeots to bo onuuneited 
and (he line dust, are taMrtod in • suitable tanking 
Oven and heated to a temperature of about MO dag 
Yahr, while the melting point of line le *80 deg. Fahr 
The time and temperature aery according to the 
thirknew and depth of the inlaying which Is required, 
and range from a few minutes to several hours. A 
little experience, however, soon teaches the operator 
the precise time and temperature necessary for ob-' 
tattling given results with different metals. 

When the article has been sufficiently tasked, the 
boa Is permitted to cool, opened, and the articles 
withdrawn. Brushing with a stiff brush serves to re¬ 
mora the superfluous dust and also the stopping-oil 
Composition which the process of baking baa loosened 
The stopping-off and biking processes can be repeated 
several times when it is desired to Inlay two or more 
metals. 

The point may be raised that the metal box contain 
lng the metal dust will In s short time become thickly 
Inorusted with metal, but such experience has proved 
not to be the case, for the reason that the metal box 
is hotter than the powdered metal A ueeful type of 
furnace or baking ovon for general work, 
anch aa panels, trays and other flat articles, 
la that shown In the accompanying illus¬ 
tration It consists of an iron veseel 8 feet 
in length by 4 foot in breadth and l foot 
dean The hex is h 
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It eaa also ba adapted to the finest filigree as easily 
as to bold work, as is required In panels or heraldry 
An important development lias been In connection 
with its application to book covert, the appearance of 
such damascened metal bound volumes being apprecl 
ably enhanced 

One distinct charm about this new process sod one 
that moreover is unique Is the absence of the sharp 
line of demarkatlon si Is characteristic of damnwen 
lng Instead there is a soft transition from the inlay 
to the surrounding foundation metal That le to Hay 
where sine la inlaid into copper the Inserted metal Is 
■urroundod by a narrow band or halo of golden-colored 
alloy It is obvious therefore that very beautiful 
toned colored effects of great subtlety can he pro¬ 
duced, ranging from sllvor white elm to yellow brasses 
end bronxes of Innumerable shades graduating to red 
copper and gradations of yellow and golden browns. 

tei ran or thi imp y lights toe the sciehtitic 
AnUOAJT TIOPHT 

The provisional winning for the second time on 
the 17th Instant of the beautiful aeronautic Trophy 


the aviator who wishes to compete la allowed to 
choose his own time and place and the Aero Club will 
send, a representative to witness tbs flight. The win¬ 
ner for any year is no^ the aviator who makes tbs 
longest and best Olgbt in a closed circuit during the 
year 

The conditions required at find, were a flight of 1 
kilometer (0 821 mile) In a straight lino but it was 
not until Inly 4lb 11)08 that an alti mpt was made to 
fulfill these conditions. Upon that dale (llnnn H Cur 
tlHS (who hid been uxiierluuntlng with Ur Alev 
under (Irahstu Boll in Ihr loiters Aerial Experiment 
Association) mode s flight of n little over a mile in the 
association ■ tourih aeroplane June Bug and was 
1 nneeqiiently dei I red the first winner of the Trophy 
in view of the flights (list were being nmdt by French 
aviators tbs iinidllloiiH were then (hanged to 28 kilo¬ 
meters (1 r » 1 j miles 1 In a closed rlnult The first of 
the present vear ihe lolidlllonu were changed aa 
shove stated 2 B kilnmiters remaining ns the mini 
mum distance to be flown 1 Ills (h 1 kilometers (3 1 
miles) more than is n-qulrrd In the Internallonnl cun 
test for tbs Bennett trophy and tumm cn»h prUe 
which Is lo be held at Rhelms France on 

_ the 29th of Auguut 

After huvlng built nnd delivered to the 
Aeronautic Society his new biplane tbul lie 
constructed expressly for this organization 



lar heating ovor its whole surface Such s 1 

furnace can be constructed at a cost of 1 

about $150 complete 

The damascening produced by tbls 
method is of a more permanent character 
than the ordinary ancient hand wrought 
process. It is Impossible for the Inlay to 
become detached from Ita foundation, for 
the simple reason that the two under the 
application of the heat become alloyed to¬ 
gether It Is also found that the lulaylng 
metal In the case of sine la very much 
harder than the brass or copper Into which 
It it Inlaid 

One very notable feature of the process 
whlc;ta Is of considerable Importance le that 
a wide variety of colors and alloys can be 
obtained lu the one operation of baking. 

For instance a topper tray Is to be inlaid 


sired to convert certain portions of thv cop¬ 
per Into brass This Is accomplished by 
varying the thickness of the slopping-off 
composition and by baking at a somewhat 
higher temperature than would otherwise 
be employed Tiie result Is that certain 
portions become converted Into golden 
colored brass, while the other portions re¬ 
main unalloyed copper The Inlay work Is 
carried out so delicately and evenly that in 
hammered metai objects the hammer marks 
in the original arlltle will show through 
the Inlay aa lr the decorative metal had 
been hammered In If desired, the metal 
foundation can possess the stippled ham 
mered effect while the Inlay has a smooth 
aurfUoe. thus giving a striking and pleas¬ 
ing contrast Borne of the effects obtained 
are very beautiful In character The xtnc 
Inlay can be made eo that It la surrounded 
by a fins linn of brass, or be both inlaid and 
onlald. In which event the latter ornaments 
tlon can be raised as much as one-sixteenth of an 
Inch above the surface of the copper Again Iron can 
be inlaid with both sine and enamel which yields an 
attractive effect or a variety of hues produced by 

S ig tbs whole of the copper surface with (Inc 
hen etching the pattern down to the different 
formed intermediate between slot and bran 
>1* arrangement the variety of tones secured is 
■xtanalva and beautifully graded It must not 
flight that the effects secured are only obtainable 
I dm M vine and copper Such is not the case 
since the more subtle shadings and hues between tin 
aluminium, nickel, cobalt, anti other metals can be 
as easily produced In tbe photographs accompanying 
this article tbe contrasts of xtnc and copper only are 
shown, for the aim pie reason that tbe colors poasible 
by nsing other metals do net produce a sufficiently 
striking affect In a photograph. 

Nor Is the p ro e ms merely confined to tbe embellish¬ 
ment of flat surfaces. It la as readily applicable to 
ralsod surfaces and objects of all shapes and sixes, 
tosh a* tespott, coal Vises, and other stellar articles. 
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given by this journal two years ago to further the 
science of aviation makes thlx a fitting time for tie to 
again ehow it to our readers For tlie benefit of those 
who have not seen It before a brier description Is 
herewith appended 

Upon a globe represent lug tbe firmament Prof 
Langley's following-surface biplane le seen soaring 
through the clouds Surmouutlug the globe is an Amerl 
ten eagle holding the wreath of victory in Itr beak 
Tbs globe rests upon a whirl of clouds that rises from 
a base, from tbe •ides of which spring wingod 
horses carrying riders that bear aloft olive branches 
This beautiful piece of silver wan presentod to tbe 
Aero Club of Amerira to stand for the highest achieve¬ 
ment In aviation the world over At the time It was 
given, two years ago no one in America, with the ex 
ceptlon of the Wright brothers had mode a flight in 
a heavler-than-air machine, and the fact that these 
two aviators had at last conquered the air was not 
generally known It wss it first proposed to hold 
competitions st stated times and places for the 
Trophy, but this was found Impracticable, to that now 


required It was only elided because of the 
fresh breexe Hint sprang up and nlso lio- 
iallw Mr f lirllaa feared his fuel would 
give out and bn would oot be able to land 
within 100 meters (328) feet) of the start¬ 
ing line as requir'd In the rules lie landed within 
287 feet of the 11m 

Mr Curtis* m euccess In flying double the distant e 
required in tin Bennett Cup race and the fact that 
the duplicate niHchlne be has bulll to (ompnte has n 
larger motor gives him a good rhame of hnnllng 
whatever speed) French monoplanes may hi i ntcred 
against him in the race at Rhelms on I bn J9ih ultimo 
BIx of three roaihln 
and ono Bsntoe-Dumo 
entered In the Front 
on August 22ml Thi 
by England Francs af 
and America Some < 
this aviation week are 
Qrand Prls de la Champagne ($30 000) fnr longest 
continuous flight, speed teat prlre ($4 000) ovtr illi> 
twice of 30 kilometers, height prise ($2 000) for grenl 
net altitude In excess of SO meters speed price ($-' ooni 
for tbe fastest circuit 
prise ($2,000) for ea 
passengers 10 Idlomete 
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THE HEAVXE6 IE ATOVW. 

AT tbe hot weather of mldium- 
ner should be an astronomical 
ihenotrimon hardly eeema pos- 
Ible to any one who la not an 
iBlronomer Still everyone can 
letermine by direct obaarratlon 
lint the h <al cornea from the 
lun end should be greatest 
vhcn It rises highest in the 
jky, and shluos on us for the 
longest time and It la easy to see how the stored np 
heat of «urly summer Is tarried on so that the maxi 
mum temperature falls, not In June, but In July or 
August 

Hut when we ask How hot must the sun Itself be. 
In nuler to send us so much heat at Its enormous 
distance’ the astronomer and the physicist must Join 
In long and i an fill studies before tho question inn bo 
nnswered In the first place ths sun’s temperature 
does not really depend on Ita distance at all If 
It was twice aa far off and twice as big It would 
look Juat the suine and send us Just as muih heat 
What we receive depend* on how big the sun loots 
ill Hill heavens and how bright It really is per 
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Translating bis results into tbs units most famili a r 
in our ordinary Ufa, It appears that tha heat which 
we receive from tha son (If directly overhead) per 
square foot would ralae ths tampsratnrs of a pound 
of water 8*4 deg T per minute. 

Only about half thlh beat reaches the earth's surface 
(at saa level) directly The MS b absorbed In our 
atmosphere and helps to warm it JSveu so, a man 
lying on tbe ground In ths sun’s rays, and presenting 
six square feet of surface to them, will receive more 
heat In an hour than is needed to raise a gallon of 
water to the boiling point Bo it is no wonder he ts 
warm' 

Working out tbe tun’s temperature from his data, 
Dr Scheiner finds it to be 6,960 deg d, or 10,740 deg. 
F, with an uncertainly of about 60 deg. 

This Is, however, the temperature which would give 
us tho observed radiation If the tun was a "perfect 
radiator,” and had no absorbing atmosphere. As a 
matter of fact all known substances have to be heated 
somewhat hotter than this theoretical temperature be¬ 
fore they give out the same amount of heat. Also, If 
the sun's atmosphere stops some of hta heat, the rail 
alion from, and the temperature of, his actual aur- 
faoe must bo greater than the minimum value here de¬ 
termined How much allowance must be made is a 


urn produce Complete 
Kb seme of radiation 
would only occur for a 
body at tho absolute 



slundiird It Is found that 
tho amount of beat sent 
out per square lui h by 
aiu h a blai k body de¬ 
pends not on tlio paitlru 
lsr KultttAnie but only on 
Its temperature and that 
as the temperature rises 
tbe beat radiated Increases 


from the nlmoliiti rero Doub ng the temperature 
lix reuses the radiation sixteen Hines and so on Wo 
can llnrt by aitual experiment how much heat a black 
body apparently as large as th< sun sends us at dtf 
forenr tulip- r itiires and veilfy tills law (which bears 
the name of lta dliaoverer Btefin) Tho sun itself 
Bends us very muili more heat than g body of the 
same apparent f.1*c healed aa hoi as we tan get It 
but by npplylng Htefan s law (wlii-h lliere 1s good 
theorelk il reason to tniHt) we can estimate how hot 
we would hit« to heat onr experimental body (if It 
could eland P l in imitate the nun’s condition 
The probli in then reduces to the i xxet measure¬ 
ment of th( heat we get from I be sun This Is din 
cult lie* aum onr atmosphere absorbs a good deal of 
It and It Is hard to ralcnlate bow much By work 
tng on a high mountain (so as to have leas air above 
one) and measuring the heat whleh we receive from 
the aun at dlfTnrent altitudes (that is through layera 
Of air of different thlikm-sa) the problem can be 
eolved with a good deal of accuracy 
A very careful determ Inst Inn using delicate elec- 
trieal apparatus to measure the heat received has 
been made by Dr Hchelner of the Potsdam University 
who set up hta apparatus on a mountain In Swltser- 
land, at an altitude of 10,000 feet 
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matter of Judgment Dr 8chelner estimate# the 
actual temperature of the surface (If a good radiator) 
at 6 H00 deg O or about 12,*60 deg F 
The highest temperatures attainable by artificial 
means (In the electric arc and furnace) are about 
4 000 deg 0 or 7 000 deg. F 
The sun’s surface temperature, though higher than 
we can produce experimentally, la hardly of a differ¬ 
ent order of magnitude What the internal tempera¬ 
ture may be we can hardly even conjecture, for we 
know too little of the properties of matter under oon- 
dttloni so far removed from our experience. 

THS BDAWKS 

The most characteristic of the aummer oonatilla- 
tlons Is perhaps Scorpio, which can now be well seen 
on the southern borlxon. It is the finest of the twelve 
xodlaral constellations, but we never fully realise Its 
brilliancy for a great part of it rises hot a fsw de¬ 
grees above our horlsen As our Initial letter shows, 
tho n-semblanee of the constellation to tbe creature 
for which It Is named is remarkably good 
The great red Star Antarea is at ths Scorpion's 
heart, 11s head and claws extend to tbe can spies oua 
vertical line of atari ft 8, r (hi fact they once occu¬ 
pied a largo#* rt of what ts now attributable to Libra) 
and tbe long, recurved tail sweep* down to the horl- 


Jttt* ih 'iffy 

son and ends with the bright star wUA(frt|tt be 
called the ieerpton’s rttef. 

Several Individual stars ora noteworthy ft and > 
are fin* doubles, which ah* reoolvod into 
terns by powerful Ulaoopea. An tars* ttoett it*# » 
close companion, lass than 1/100 aa bright a* lta pri¬ 
mary. and very green. This is one of the finest pairs 
in ths heaven*. but is too diOcult for small toleaoepsft 
•unteaa ths air la exceptionally steady aba hakad- 
ey* double, though hard to separate except on » very 
clear night, and on* of tha components is a apaefro* 
aeopto binary, remarkable tor the great mans and 
orbital velocity of the two bright atari which com 

POM It, 

To the loft of Scorpio wo see Sagittarius, with the 
familiar ‘Kllk Dipper” (oompoaed of the itara X, 
ft, a, r, i ) The magnificent star cloud* In tha 
Milky Way. whleh He in this region, can now be seen 
at »helr beet 

Caprieomut, with the naked-eye doable a, la in the 
southeast and Aquarius la rising on the taft The 
great square of Pegasus la almost due east, and An¬ 
dromeda la In the northeastern horison. Comicpsle 
la higher np, then Oepheua, than Cygnua, nearly over¬ 
head South of thla are the small group* of Bagltta 
and Delphlnua, then Aquil*. with the bright star Al¬ 
ta Lr Vega la almost ex¬ 

actly overhead, a splen 
did mark for the xanlth. 
Due west la Hercules, 
then Corona, then BoOtsa, 
with the ruddy Aroturua. 
Opblucbus and Serpens 
occupy the upper part of 
the southwestern sky, and 
Libra and Virgo the low 
er Ursa Major la In tha 
northwest and Draco and 
Urea Minor In the north, 
above the Foie. 

Tux rLAwra. 

Mercury Is in conjunc¬ 
tion with the sun on tbe 
4th, and is invisible dur¬ 
ing the first half of Au¬ 
gust- Toward its end he 
cen be eeen Just after 
sunset, but not as wall's* 
naxt month On tbe 26th 
he la very near Jupiter, 
about 1 min south of 
him, and should be easy 
to pick up 

Venus la likewise even 
log star, setting about 8 
PM. On the afternoon 
of the 12th she la in con 
Junction with Jupiter At 
2PM they are but It 
min. of arc apart, in the 
earn* telescopic field By 
nightfall in America they 
■will have separated a lit¬ 
tle, but their dlstanoe will 
still be lees than the 
moon’s apparent diameter 
This close approech of 
the two brightest planets 
la well worth watching. 

Mars la In Pleoea. ris¬ 
ing ahont 9 46 P M. on 
the 1st, and 8 P M on 
the 91sL He is very oon 
splcuous, and will be an 
object of assiduous tele¬ 
scopic study, though hi* 
nearest approach to us does not occur till naxt month. 

Jupiter ts evening star In Leo, setting about 8 PM, 
In the middle of tha month. 

Batura 1* In Piece*, ahont an hour east of Man, and 
rises about 9 80 P M. on the 16th. 

Uranus, whleh pained opposition last month, is In 
Sagittarius, wall placed for observation. On the 16th 
ha Is in R. A. U b. 17 m. M *„ dee. U deg. 44 min 
south, and la Storing 8 a w eat ward and 16 *. south¬ 
ward per day 

Neptune is l#t Gemini, obeervohta. If at all, only In 
the early morning. 

the noon. 

Full moon oeems at 4 P M. on tha let, last quarter 
at 8 A. M, on th* 8th, new moon at 7 P M. on the 16th, 
first quarter at UP M. ou the 2Jd. and full moan 
ones more at midnight oo the 20th. 

Tha mow 1* nearest us on tho td, and farthest Off 
on the 18th. She la In conjunction With Mars on th* 
6th. Saturn on the 8th, Neptune oi tha lXh, Mercury 
on th* 10th, Jupiter on th* )7th, leans on tho 1 
and Uranus on the 2Tth. 

A faint oomet was discovered by Mr David at tto 
Princeton Dnivewlty Observatory stout th* pMdieef 
June. Details of ttq orbit W* net put awynstWe & 
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Aft«r having secured the templet* in the proper correspond to the outer section of the finished piece, 
Position mis op some piaster of Puis, m previously as indicated In Fig IB 


explained, and pour or throw It on the partly buildup 
con, at the same thne turning the spindle by means 
of the handle The plaster thus added will adhere to 


As we am now going to make a model In plaster 
cl the finished piece, the sides of which must not be 
less than one-half Inch Lhli k the template as »hown 
most be placed at least one half Inch from the outer 
surface of the inner core After having adjusted the 
template proceed to throw on the plakcr and turn ft 



the reason that In making three pieces the liability of 
having an undercut or overhang on one of the halves 
of the mold Is entirely obviated When two pieces 
only are made unless (he mold Is cut or parted ex 
actly In the middle there will be an undercut on ono 
piece of the mold, which would prevout the mold from 
freeing Itself from the finished cast By referring to 
tha dotted lines In Klg l, the meaning of an under¬ 
cut Will be made dear The distance a la leu than 
distance b and to the part c can not be removed The 
method of making this outer mold Is the same us was 
used for making the outer mold for the square form, 





n*. m.-thx wax un w wo* raw** 

indicated in Fig. 17 The tapered outer of the core 
O, shown In Figs. IB and 18, should be made first 
The foundation for this can bo made by winding 
around the spindle In the box shown In Fix 17 cheese 
cloth or mosquito netting which has previously been 
dip p e d in a thin ‘'mixture" of plaster of Ports. After 
having prepared the splodla ss shore s template 
shontd be out from a piece of tin and secured to the 

a IS shown In the plan view, Fig 18 The tin tern 
should bo mounted on s piece of wood, to give 
U strength, and this wood In turn should be secured 
by ansi! nails In position on the box a* shown This 
template should be set the proper distance from the 
-odtf* pf the spftKUe. so that on toning the spindle 
tbs enter of the eon produced wm be of ths exact 
^ghmsD^tSpWdssired, m Indicated at D, fig. IB. 



In Hg il ami cast the plas- 
il In llii Inal article for square 


Tig II —TEMPLATE FOX IHXXX PAST Or COXX. 


mid am u ml to the liox 
of Ike torn care being tal 
poHlllon from the center 
diameter of the oulalde 


t was done for the center 
n to locate It ill the prnpi r 
if the splndlu bo that Hie 
r the core will correspond 


excepting that aa above stated there are three pieces 
Instead of two to be made 
Hie poaltlon of the modelers clay ami the various 
steps In the construction of the outer mold Is rlearly 
shown In Fig 15 Shellac and oil the edges of each 
section before coating the next The aides of the con¬ 
crete or oement cast If the object Is of any else at all 
should be at least one-half Inch thick, and therefore 
the core, which la to bo composed of four pieces, as 
shown In Fig 1« at A, B, a D should always bo at 
least one Inch smaller In diameter than the lneldt 
diameter of the outside mold The first step toward 
making ths core Is to secure a box and fit It up as 


to the dealred diameter of the inside of the finished 
piece to be made 

Proceed to pour or throw the plaster mixture on 
the (enter of the core, which has already been oiled 
sud keep turning Ihe spindle until the plaster has 
been built up and iu mped off by the template and Iho 
desired form produced to the outer surface of the 
core Bmooth the surface off, as was done with tho 
Inside of the core or cone, and shollat and oil It well 

Now remove the whole from the box hy lifting up 
the tin strip* 1 and 2 In Fig 17, which hold Iho spin 
die In place and part tho Inner core l) from the outer 
setlIon of the corn by Jarring thu ond of the wooden 
spindle lightly with a hammer The next step Ih lu 
cut the outer sections of the core which Is now In 
the form of a continuous ring Into three plocos This 




rig 18 —TEMPLATE IOX FLAfTKX KODEt. 


i an lie done with an ordinary wood saw, tho thinner 
the blade of the saw the belter Use water on the 
■aw blado while cutting as thla will prevent U from 
binding Be sure to cut the sections os shawm In 
Fig 18 The soctlon A must be wider on Iho Inner 
circumference than on the outer as shown Now 
assemble the three pieces Into whlih the outer Bectlon 
of ths cone has been rut around che Inner section of 
the core t), so that (hey are again In thu same posl 
tlon as shown In Fig 16, fastening them 
Then place the core as assembled (u the box again 
care being taken to gel It Into the same position ns 


fig, go_TgK nxuHXD FLAfTtt KOOEt. 

before removing from the box, securing It in pises by 
placing ths tin strip* 1 and i over both ends of the 
spindle aa before Shellac and oil well the outer por¬ 
tion of the core again and then set In place on ths 
box a tin template mounted on wood and shaped to 



Fig IS -STEPS IX XAEIXO A MOLD FOX A VASE 

One mod not confine himself to slralghl-sldcd r 
Jccts as molds for pieces embodying i urved c illlnc 
etc can also be made by following the generil din 
tions given for the mold Just described Mu only d 
Terence being In tho shape of the templates u«-4 
will therefnre bo unnecessary to go Into details as 
how to nml« a mold for a vase slmpcd iih shown 
Fig 23 os Ihe Illustrations which show the \ crlo 
steps, will roaku It clear to one who has folio' d II 
previous directions closely it will lm notl<• •’ lio 
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of a smaller diameter than (he greatest lnaide diam¬ 
eter or the pleee The main thin* to guard against, 
therefore, In mnklng the mold for thlo piece la the 
core Care must be taken to have the distance B 
shorter than the diameter of the Inside eore or cone 
C If this Is not done It -will bo Impossible to got 
the core out of the finished east It might be well to 
state thi progressive operations In tbo making of this 
mold I liny lire as follows First make Inner core 
Oi nine S.iiind build up outside port of eore Third 
rminie Hillside port of tore and cut into plecos as 
nlmv. n i nurth, reassemble eon anil plat a In spin 
nlng box Hfth build up nnd turn plaster model of 
piece In be i ast Sixth remove nil pieces from spin 
nlng box and ishI outside mold seventh <nnt case 


A painter or any other mechanic Is sometimes called 
upon to paint or repair work which la very unhandy 
to reach Perhaps a ladder Is to he supported In aome 
manner upon a slanting roof of n shed or other build 
log Such b (nse happened very reiintly when the 
following scheme was adopted by a median It with 


The plnle U was about R nr 10 Indies w bit 
0 Ini hes long before being bent 1 lie grip 
peak should not be less thsn 6 or R liuhei 
ond or working ladder 0 was supported i 
ladder A by an extension leg I) muth of 
ber of tough quality The foot of this I 



Much of this i an b 
tup such as shown lr 
consists of a cup of tl 
mushroom-shaped vnlv 
seat nt E The stem 
bole V In the bottom 


arranged that the stem of the valve la raised slightly 
as the oil cup comes to the top, thus allowing a small 
amount of oil to paM lnslds ths valve and flow down 
the stem The receiving cup should be filled with 
horsehair, to mb on the necessary oil from tbs stam 
The oil flows only when the engine runs, and In 
proportion to the apead of the angina 
No time la kwt aor oil wasted Is shotting oft the 



a plnte B bint In the Hlinpe of 


AUTOMATIC LUBBICATIBO CUP 


BOW TO SUrPOBT A LADDIB OB A SLABTIBO BOOT 


shaped ns shown In detail to fit against the rounds of 
the ladder on tbp roof A plate K furnished with a 
number of holes for a couple of 11 bolts V was ecrowed 
down to the leg n The holes were staggered and 
spaied i l k Inches apart on each side allowing adjust 
mont of 1<4 Inch each way to accommodate different 
pilch of roofs I he distune 0 apart of each group of 
holes lu the plan F should equal the distance upart 
of rounds of the ladder usually 1 foot so that the 
rounds of the lndder will benr on the It holts which 
should In drawn up light when the proper adjustment 
has been made 

If the extension leg was made of steel of smaller 
dimension than the timber one furnished with a 
■harp point O to stick In the shingles of the roof, the 
ladder A and hook, B could be dispensed with 


In lubricating the reciprocating parts of vertical 
engines there Is considerable waste of oil and the 
lamp wick dangling (Tom the end of the oil pipe forms 
n collector of dust and grit, wlilc h Is carried to the 
bearings The wnsle of oil is principally through the 
fart that when the engine stops the oil still continues 
feeding and drops Into the crank pit rather than Into 


supply when the engines are secured, and the stem 
can he easily wiped clean of all dust If It has remained 
unused for some time 

This tup could be meed on horliontsl engines by a 
slight modification of the stem, but on vertical marine 
engines as on tugs where the engine is run Intermit¬ 
tently the writer has seen It do good service and save 
many times It* cost In oil, labor and hot bearings 


A smnll dlrcrt-eurrcnt motor such as can be pur 
rhHsed for about a dollar will operate In various ways 
as an alternallug-c urrenl motor These methods of 
operation are not recommended for regular u*e but 
they serve as ext client experiments with alternating 
currents 

A aeries wound motor with a threo-part commutator 
Is suitable Owing to the variety of such motors on 
the market only general directions can be given here 
leaving the details to the Judgineul of the exiierlmenter 
If the motor Is to be connected to an alternatlng-c.nr 
rent clrrult of about 110 volts It la necessary to have 
some means of limiting the current passing through 
the windings. The diagram* show a lamp rheoelat 
used for this purpose The rated voltage of the lamps 
should not be less than the voltage of the circuit for 
the resistance of the motor may be so low that the 
lumps will receive almost the full voltage of the supply 
and they would then be burned ont tf made for a lower 
voltage A rheostat enabling any number not exceed 
lug ten nf lB-cnndlc-power carbon filament lamps to be 
connected In parallel Is large enough In determining 
whether the wiring aDd fuses through which the cur¬ 
rent Is supplied have sufllrlenl carrying capacity re¬ 
member that each lamp takes about ki ampere when 
supplied with Its rated vultage The current per lamp 
will be loss tban (his when the motor la In series with 
the lamp rheostat. 

Make the connections to the motor with all of the 


It la aonnsetsd to a battery whe* ran as a direct-cur- 
rant motor (Baa Mg. 1.) To mans tba dttooUoo of 
rotation transport Um wlraa commoted to tin Intel 
holders, u would ba done to ret a i n U whan operating 
with dtract currant 

A repulsion motor consists of a stationary field mag¬ 
net, through the winding at which alternating current 
II passed. The armature It similar to a dtractcurront 
armature. Instead of the two brush**, or. In larger 
machlnea, the two aata of brushes (corresponding to the 
positive and negative acts of bruehaa in a direct-current 
machine) being lnaolated from one another, they are 
connected together To run the motor aa a repulsion 
motor, it will ba neoeaaary to shift tba hrushaa until 
the proper poaltlon for operation la found. If the 
brusbea supplied with the machine can ba readily 
shifted then they may ba connected together by eon 
neettng a wire to the two brueh holder*. If they can 
not be readily shitted, remove them and bend a place 
of copper wire Into the shape shewn in the diagram 
(Fig t) eo that tt can embrace the commutator and 
touoh It at diametrically opposite points. Tbla wire 
acts aa two hrushaa connected to one another, and for 
experimental purposes may be held In place fay hand 
After the brushes have been arranged, pass current 
through the field winding, a* shown in Fig S, and vary 
the position of the brushes until the motor runs 

The Inverted repulsion motor differ* from the re¬ 
pulsion motor In that the alternating current la anp- 
piled to the armature, and the Held winding la short 
circuited To obtain thle motor (Fig 1) connect to- 
gother the two end* of the field winding and supply 
current to the armature. As wss the esse with the re¬ 
pulsion motor, It le bare necessary td shift the brushes 
until the proper position for operation la found If 
the brushes supplied with the motor can be readily 
shifted, supply current to tbe armature through them 
Otherwise, the current may be eupplted to the arma¬ 
ture by removing the regular brushes and pressing tbe 
wires carrying the current against the commutator at 
two diametrically opposite points, shifting them until 
the proper position for operation le found The re¬ 
pulsion and Inverted repulsion motors are reversed by 
shifting the brushes. 

In the single phase Induction motor current is sup¬ 
plied to the stationary winding and the revolving part 
consists of a winding having short-circuited colls, or 
else a squirrel-cage winding. 

To obtain the Induction motor wrap a few tnrna of 
wire around the commutator, so that each coll of the 
armature Is short-circuited Run without brushes, 
supply current to the field winding only according to 
Fig 4 Unlike the other motors here described, the 
Blngle-phase Induction motor Is nnt self-starting unless 
special devices are provided to make tt so When 
these device* are absent, as In the case her# the motor 
will run equally well In either direction when ones 
started Start by giving the shaft a twist with the 
finger* or by wrapping a piece of string around the 
shaft and rapidly pulling It off. 

For the theory of these motors, and also the modi 
ficatlons In construction used to secure better opera¬ 
tion consult textbooks on alternating currents 

017101 BOB UKOTTB 0 KOXXff WOOD MBXWB. 

at 1 smcLAim. 

For the past fifteen years I have successfully used 
a tool for the removal of broken wood screws made 
on the same lines as tbe soft brick pipe drill shown 
1 b Handy Man s Workshop of February 87th, 1909 


XX. o 



(Compnnylng sketih It 
il shape having Inside a 
ilnh Is ground to a tight 
hcr through a clearance 
<up When the cup Is 


/...V-V-V T ~T ..TT.,-T r u T ■ T X T r . T- . T -,-c 

Lamp Rki..C»i temp Rksoetst Lamp Rhe»e*»*. Lsisp Rksests*. 


fi* a. Pij* 

diaobam off oonrnnon rot res ixraunum. 


0 many lamp* that tbe motor attains an excessive that the pip* should be a trifle larger, I 



filled with oil the mushroom valve prevents Its How 
as long r* the engine Is at rest 
The cup le placed directly over the oil cup which la 
to receive the oil and which moves in s vertical direc¬ 
tion By means of adjusting screws Its height la so 


speed or temperature 

Of course a suitable ntep-down transformer or a 
artance roll may be uaed Instead of a rheostat. 
When the motor la In proper condition to operate 


clearance and In case the screw should not have hats 
run straight Any piece of brass or steel tubing can 
be used, white atael is better, braaa la more readily 
obtained. Attar tbo teeth are fled, bend every altar 


a direct-current series motor, it may be operated si note tooth out'a trifle for clearance. U«e this pipe 


an alternating-current series motor With tbo exo*)- bit. and boro out tho 
tlon or inserting the rheostat, tbe motor la connected plug, add you can run 
to tbe altarnatlng-ourront circuit In tbe seme way that tag the old one bad be 


out tho broken off screw (Dos In a 
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UUIOTB OKAWWXL IXIOHT 

History li making fast those days In the world of 
aeronautics and the dramatic flight of Rlerlot airosa 
the English Channel has aat a milestone of progress 
which must forever be memorable No one surely 
would be so unjust as to belittle this great perform 
nm o by referente to earlier and longer flights aver 
the land In point of risk and daring that bold, early 
morning dash arrow the Channel stands In a claaa by 
Itself Quite apart from. Its spectacular features 
there ara serious reasons, well understood by the aero¬ 
naut, why a flight arrow a twenty mile arm of the 
ara. edged on either aide by rlllfs hundreds of feet In 
height la a more hasardoua undertaking than a flight 
In a t lowed circle over thoeen ground or even a 
alralght-away dash arrow country between starting 
and alighting placea which have been already selected 
In a land flight the aeroplane rlsea gradually from the 
ground the height at which the aeronaut will travel 
Is a matter of choice and It may be attained by grad 
uni accent So also la landing the descent Is a matter 
or gradual tontrol in the i rosa-Cliannel flight how 
over, the aeroplaulet Immediately after the start must 
launch himself out from cliffs several hundred feet 
high and find the distance between himself and the 
earths surfa.n Ineresaed suddenly by that amount 
Should his motor full during the twenty nne-mlle 
stretch of the course he must forthwith make a swift 
swoop Into the sea where In spite of the fait that 
I^tham has twice been rets ued the dinners of dis¬ 
aster are very great Indeed The speed of Ihu aero 
plane Is so much greater than that of an attendant 
torpedo boat that the latter Is quickly left behind 
and when the aeroplane la once In the water It la 
merely a question of the flooding of the hollow wings 
and central body, before the weight of the motor 
tanks and ehnasls to any nothing of the operstor w 111 
submerge the whole machine 

The Wright brothers have described In a paper be¬ 
fore one of the technical mm letles the great agitation 
of the lower strata of the air caused by the uneven 
surface of the ground where trees hills buildings 
and other obstructions cause the air In eontset with 
It should a wind bo blowing to roll In billows and 
swirl In eddies In much the same way as the waves 
break on the shore or sa watei Is throwu Into commo¬ 
tion when flowing In a cataract over a rocky river bed 
Iilerlot encountered these stmospherle billows as b« 
► pressed from sea to Hbore alone the loft y cliffs of 
inner where his machine was described as bavlug 
iMcn dilven \lolently from Us true mu of flight 

The racl that the first machine to rross the Channel 
wan it monoplane haa raised (he prestige of thnt type 
llirotighniit Ills c vpcrtmental work Blerlot has made 
uliiiimt I'd Insist use of the monoplane and ilthough 
niintlj In has done sonic work we believe with the 
biplane tin hiit thnt he selected Ids favorite machine 
fill the gleet venture would stein to Indicate that he 

II Haulers II at leasl at the prcs.nl stnge superior to 
a multi plum flier On the othu Imnd It should be 
n numbered I lint the ollur notnhli situ cits of UiIb 
till mumble mil in the lilstorv of nvtnllnn when a 
llpht ol I hour I. in I null c A sminds with a pus 
niipr mid h spent Inst of Id miles across country 
vin made liv Orvllb Wright In the government testa 

III I Iirt Mvtr was mhteved with that biplane type of 
inHihlne with width the brothers nattered in the era 
rf piintlial ueiciplnne flight 

0BA1DKUB OF THI HUDIOH TULTOW MU PARADE 

* Of the ntsnv Imposing pageants that will lend In 
Icnst and dignity to live Hudson hulton Celebration 
thsxnost notable will be the great naval parade with 
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which the week of featlvlttea will open It la difficult 
in aay whether this stately procession will be richer 
In hlslorlutl or in contemporary Interest. The pres¬ 
ence In the van of that stately column of the 'Half 
Moon and the Clermont absolute replicas, as they 
aie, of the quaint lltlle sailing craft of Hudson and 
ot Fulton s epoch making steamboat will In Itself 
form an nttraitlon that Bhould prove sufficient to 
diaw hundreds of thousands of patrtuth lovers of 
tliclr countrys history to the shores of the Hudson 
Hlver 3et without disparaging the rl. h historic In 
tcrest ot these two vessels It Is certain that the spec- 
tin ulnr we had almost said dramatic element of the 
nnval parade will be furnished by the vast nsaemblsge 
of modern warships which gathered from every naval 
country of Importance in the world, will follow In the 
lead of the two vessels of 1609 and 1807 

So smceasful have been the efforts to make the mill 
tan features of the naval parade worthy of the on a 
slon that It is uow certs In the fleet of warships will 
be the largest If we except the rendoxvous of British 
ships In the English Channel that has ever been gath 
ered together including the foreign representative* 
there will be eighty war vessels, and of theBfi, fifty 
three will fly the flftg of the United Btales The 
dominant feature In the Uulted Slates fleet will be 
tha sliteeu baitleablps whleh last year made 
the circuit or the world it Is to be hoped 
that among the battleships will be the South 
Carolina and Michigan ' the first vessels of the 

Dreadnought’ type to be built for the United States 
tavy An effort should certainly be made to plate 
these vessels at the bead or tbo naval section The 

other battleships of the fleet will possess special In 

• •rest from the fact that they will appear with tha 

cnrlous latticework nr basket" masts, with which 
the ships of the North Atlantic squadron have now 
been equipped Tha fleet will come down from the 
rendezvous off Provlncetowu Cape Cod, where It is 
now engaged In the summer maneuvers and every 
ship will be In the very pink of condition and tunsd 
up to the highest pitch of excellency In training and 
equipment As the crowds look upon this stately line 
of bstLIeihlps they will be able to mors fully appre¬ 
ciate the enthusiasm which it awakened In tha various 
ports throughout the world at which a call was mod* 
Follow lug the battleships will be three of the latest 
rumored cruisers vessels 500 feet In length and of 13 
kliots speed tho three srout cruisers of the speed 
lilala of which so much has lately been said and writ 
tin ths fastest of which ars good for 35 and 38 knots 
maximum speed The torpedo-boat division will con 
tain twelve torpedo boats and Tour submarines As¬ 
sociated with these will be the two cruisers Dixie 
i nd Castlne whose duty It la to Oct as mother 
ships to tho small craft The rest of the naval fleet 
will be made up of tho tender Yankee , two supply 
ships, Celtic and Culgoa ’ the repair ship ran 
ther fitted Intornally with forges and a iompl*te 
machine shop besides seven colliers and a tug and 
torpedo vessel The total number of ships In Ihe fleet, 
at given above Is fifty three and It Is possible thnt 
certain auxiliaries will be added before the final list 
•a made up 

Not only will this be tho largest collection of war 
veasels ever assembled on this side of the Atlantic 
but It will be the largest fleet of an International 
character that has yet been gathered either her* or 
In Europe England will ba represented by four 
armored c misers, the ' Drake,” which It will be re¬ 
membered was the flsgshlp of the Atlanllr squadron 
which visited this country a few years ago under 
Prince Louis of Rattsnberg the ‘Duke of Edinburgh 1 
sud the Black Prince two of the latest of the pre- 

Dreadnought" armored cruisers and Ihe "Argyll,’ a 
smaller armored cruiser of earlier date This squad 
ron will be under the command of Rear Admiral 
Hamilton The Oerraan government has notified ths 
Department that it will send a squadron prohably of 
four vessels under tbe command of the ranking offl- 
ter of ihe German navy Admiral Von Kallter This 
squadron will probably Include the four powerful and 
modern t rulaera of Ihe Scharuhorat' and Rood" 
classes end they will afford visitors to ihe iclcbration 
an opporl unity to see some of the latest German cruis¬ 
ers prior to the Introduction of the Dreadnought" 
type France wit] send a squadron of battleships 
under an ndmlral of tbe navy The ling of Italy will 
fiv from Ihe cruiser 'Etruria' and her cadet ship 

Aetna Tho Netherlands will send tbe .miser 

Ulrecht (a part of whose crew will man the Half 
Mcon I and prohably two or throe other war vessel* 
It Is also expected that South America will be repre¬ 
sented by live warshlpe, and Japan although she will 
have nn vessel* in the porsde will send a member of 
the Roval House, Prince Kunthlko of Kunl, to act aa 
the official representative of that country 

LXrmi LST7XETI BTJCX. 

The sudden death from apoplexy al Ilia homo In 
Hantlngs-on Hudson N Y on July 17th of Lsgeft 
Lefferts Bock ba* removed one more ot the race of 
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bridge engineer* who by their work during the past few 
decodes have made America famous at tbs country of 
long-span bridge*. Mr Buck who wag boat known in 
tbis city as a former chief engineer of tbe Bridge 
Department New York, was born in Canton, New 
York, In 1837 HI* early schooling was received in 
the Canton Academy which he left before the com¬ 
pletion of the course to serve an apprenticeship as a 
machinist, in 1859 he entered St Lawrence University, 
tut at the outbreak of the war, two years lstsr en¬ 
listed as a private In the 80th New York Volunteers. 
After serving through the war be was mustered out In 
1886 with the rank of captain He then entered the 
Kenseelaer Polytechnic Institute from which be gradu- 
ated In 1868 The early years of hie engineering prac¬ 
tice included tome notable work In Peru, where he 
was connected with the construction of the famous 
Verugas Viaduct on the Lima A Oroya Railroad In 
later yoara he replaced thin bridge with a cantilever 
structure He also built a suspension bridge over the 
Santa River In northern Peru After hla return to 
the United States In 1873 Mr Ruik entered the Me¬ 
chanical Department of the Illinois Central Railroad 
One of the worka with which his nsme will always be 
honorably associated was the rebuilding of tbe Inter 
national Buapenulon Bridge at Niagara Falls, First 
reinforcing the anchorages be gradually rebuilt the 
suspended structure and replaced the stone piers with 
steel towers the whole of the work being don* with 
out Interruption of the traffic In 1881 he became rest 
dent engineer of tbi Central Railroad of New Jersey, 
and bis work at this period Include* the construction 
of a number of truss bridges .of the Northern Pacific 
Railroad and large bridge acrosg tha Willamette Biter 
In Oregon Two of his finest structures are the steal 
arch which took the plain or the old Clifton suspen 
cion bridge at Niagara and the steel arch railroad 
brldga serosa tbe river at tbe head of the Whirlpool 
Rapid*. In 1896 he waa made chief engineer of the 
Bridge Department, and became responsible for the 
(OQitructlon of the Williamsburg Bridge, tha longest 
suspension bridge in existence Mr Buck waa a mem 
Inr and dlrsotor or tha Amurlcan Society of Civil Engl 
neera a member of the Loyal Legion of the Military 
Service Institute or the Burn* Society, and ot the 
Engineers’ and Century dubs. 

u Avnami uorcLoruiA 

A quite recent record of the aggregate remtlta of 
the Investigation of papyri statoa that Berlin, through 
Ite fortunate acquisition of certain of thaae documents 
ha* come to share a cherished precedence A Into 
number of tbe Sltxungs-Berlchte of tbe Berlin Acad 
• my speaking especially of the papyri In Germany 
any* Hrat we had the Persians of Tlmotheos, then 
Ihe Didyinos commentaries on Demosthenes, together 
with many other fragments of Greek poetry and prose 
and to-day we have a very remarkable text Indeed It 
la written on a leaf that formerly was wound around 
n mummy It was unrolled from the body without 
receiving the slightest Injury Through tbe style of 
tbe letters used on It It Is tracod to the second cen 
lory B C 

In the text mention Is made In formal order of 
legislators painters sculptors architects, and me. han 
Ire. Only the moat prominent representatives ot the 
profession* and trades have been selected and fre¬ 
quently tbe particular achievement Is stated to which 
the representative owe* his fame Following those 
the seven wonder* of the world the largest Islands, 
the highest mountains the longest river* and tho 
most beautiful fountains srs enumerated 

Tha text which Is concluded with these. Is only 
an extract from a larger work which In Its turn. Is 
bused on ths results of Alexandrine Investigation 
How fragmentary the transmission to ua of these Re¬ 
sults formerly was is shown by tha fact that not sel 
dcra we read mention of new texts and of new men. 
We are told for Instance of a certain Phamiclan, 
Abdaraxos wbo Is said to have produced the objects 
of mechanical art found In Alexandria, and of on* 
Dorlon who Invented an engine of war that bare tbe 
appropriate name The Knder of War 

The greatest significance of the new find Ilea in 
the fact that It aaswefo the question, what men In 
antiquity were known as classics In their art, with 
new and authentic Information 


Recording to press dispatches, an Inventor named 
Frank Ruseak has devlaed a machine for the benefit 
of that large public eagar to hire a hook for a few 
honra’ reading without tbe trouble of going te a cir¬ 
culating library The** machine* are said to bold 
ten or twelve book*, and display their tltlee ao that 
they can be read without being removed from the 
case This case open* only when a certain ootn Is In¬ 
serted in the slot as the price of hire Another coin 
la Inserted in another slot as the pries of the book, 
should, tbo reader desire to keep It The machine* 
are to be distributed in hotels, trains, and seaside re¬ 
sorts, and wherever there ta likely to bo a demand for 
book* to while away an boar or twm 
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f tm gjsfefo tf thate- 

<W*fw# was* on UM (tesntso* tunnel, rwaallj 
ta tt® «•**»***, «W wlH brim aom* 
«< •sahusi Tie to ansi 

trips MtMM ttt entrano* to «tk mils* to length Th* 
asrvqy fines at to* potat of mast log differed 0 M toot 
Ip ton), QM toot to alignment, and 049 foot In dla- 

P utoo yiKl past to* Ptttstmr* A Lake on* Sail 
MM hat test* tatting a ear wheel that *u designed 
to tot abta* togtotw of tot Oajmegto Stwl Company 
Although Ota Plttatearg A Lake Krlt Railroad can-tea 
an morally heavy freight trafflo toe wheel hat Hood 
of at wall radar tht trying ttrrloe that tot company 
bat aanooncad that It will build a 13 000000 plant at 
Homestead far toe exclusive manufacture of the new 
wheat 

tootam- kaa M that another long atop forward haa 
ban made In to* art of armor plate manufacture U 
to Mated that to* new ptot* which to fabricated from 
a at eel alley com blow gnat tonghneaa with extreme 
hmrdnaat of face and that In a recent toot n 6 Inch 
plate (topped a 9-tnch capped axploelre ahell We 
doubt tt but If it waa done the new armor must be 
teen men anperlor to Krnpp armor than Krupp armor 
to to that made under the old Harvey patents 

Daring toe month of June the total excavation on 
the Panama Canal waa 8 MS 791 cubic raids which to 
aitgbUy Isa than the total ter toe month of May Tbs 
mean rainfall waa 1116 Inches for the month as com 
pared with 9 8* lnrbss in May There were 868 MS 
enbta yards of material placed In the Oaten Dam and 
W 668 cubic yards of concrete were told in the floor 
of the spillway 

The advantage of baring the White Star Line steam 
on call at Holyhead was shown on a recent trip of the 
Cedric when malls and passenger* were landed at 
1 IQ P H and reached London at 7 VS P M Those 
pas*sogers who wont on to Liverpool wero not dlrera 
barked nntU 10 P M being detained by the state of 
toe tide la the Mersey The passenger* who tended 
at Holyhead therefore reached London three bourn 
before their fellow passengers ware landed In Liver 
‘pool 

go rapid ha been the extension of block signaling 
on to* lines el toe Pennsylvania Railroad Company 
that they have established signal schools to train men 
specially for the signal service Apprentices serve 
a three years couraa The flrst >uar Is spent In 
mechanical work with to* conatruitlon gangs the 
second year In ths offloe of toe supervisor of signals 
and to* third year will he devoted to outside work on 
electric and other signal appliances 

tons idea of the scale of the Hudson Fulton river 
pared* may be had from the fart that over 800 vessels 
big and little ar* expected to take part In It The 
Atlantic porta from New England to Norfolk have 
been drawn upon for reinforcement* and It to stated 
that not a single licensed passenger steamer remains 
unchartered for the opening day September 2Eth 

Another shocking submarine disaster has happened 
this tlm* In the Brtltoh navy The cruiser Bona 
venture waa convoying a flotilla of eight suhmarlnea 
when the cargo steamer Eddyaton# ran through the 
flotilla ramming the eubmarlnt C 11 and sending 
her to to* bottom Of the sixteen men In the sub¬ 
marine thirteen ware drowned A similar accident 
occurred a few year* ago off Portsmouth England 
when a submarl ns was struck by an outbound liner 
which ocmlug up from astern ran over the craft and 
amt it to toe bottom 

V Henry Hudson could have come back In the 
flash last wash and seen th* Half Moon * or rather a 
modern version of It, lifted bodily from the deck of a 
Steamer by a floating derrick and lowered Into toe 
water, ha would have realised what great stride* have 
been taken In marine architecture during toe tore* 
oeotnrtea which have elapsed slare bis tragic death In 
th* waters of Hudson Bay The Half Moon looked 
small even beside tot navy yard toga, and seafaring 
mao, aa (bay looked at th* tiny craft, conceived a 
Ugh mm t ter th* courage of that* tarty navigators 
Ip submitting thsmaatves to th* perils Of long voyage* 
Over boisterous aaaa and along shorn of which no 

Chart existed. 

Vaofc fats been mid of late year* i*mt toe taaa 
Wfto Which a <**U eoud be deetroyad by to* 
taa Hc taUa.ose at pnaiatto or ate high axp lottos 
Ragtteartaff Mown sifts latent to to* fact thetas*, 
tew* maria to UOfrt* wreck toe tedtakd Canal in thto 

KMR.'SrAS 

Ml H «M ooob Mono a mtehel containing dyne 
IMM *»tfk tern tettbt feter betted tb* gate at each 
'•m «*•>*• **. *P* tefM -ftaw axpUMi bet 

* li l&Mpift «* tet te r toe stem U 
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ELECTRICITY 

1W Patted Railways and Electric Company of Bal 
Uttor* celebrated on July 16th toe fiftieth anniversary 
of to* Inauguration of Its street railway service Phis 
company also started on* of the earliest electric car 
Hoe* In to*.country lu 1885 

Canadian doctors having reported frequent csss* of 
alight Injury or strain to poiMogare alighting from 
electric can to* Toronto Hallway t ompany at the 
request of toe Railway and Municipal Board ba* made 
•ome experiments with both two xml three steps below 
toe car platform level The tetter sere round to pro 
ject too far from toe side of the car but the two-step 
lattem haa been adopted 

An electric rail grinder hai ben devised by toe 
Albany A Hudson Railway for use In grinding the 
sing rails of frogs to Insure smoother passage of car 
wheels A motor Is (srrled on *n ordinary hand inr 
a sort of small barrow tarrying tho emery wheel be 
lng suspended from a crane overhuuglug the end of 
the car and the operator supplying the necessary 
pressure upon toe grinding wheel through the handles 
of the barrow 

A new we for the oerlllograpb Is described by Mr 
K Simons In the Elektrotec hnlsche /eltschrlft in the 
Investigation of the oscillations which occur when 
switching off a continuous rurrent Id an induetlcraleu 
circuit A record Is obtained photographically show 
lng moat dearly simultaneous variations of different 
amplitudes tt la suggested that a valuable applica¬ 
tion of the oscillograph to wireless telegraphy may be 
trade In this wty 

Aa additional advantage claimed ter electric weld 
lng of rails is the reduction of corrugation of the sur¬ 
face by traffic and resultant noisy riding or the cars 
Electric railways In Berlin Hamburg and Bremen 
rtetm that the welding of a strip of soft Iron to toe 
sail surface not only prarents the corrugation but 
actually reduce* the noise due to corrugations already 
made but toe experiment la not old enuugb to prove 
whetheT the relief Is peimammt 

A ourious accident occurred at the No 9 power 
house, of the Niagara lulls Hydraulic Power and Manu 
factoring Company on Sunday afternoon July 26th 
b> which two employees weio Injured The casing of 
one of the new 10 000-horse-power turbines burst and 
a large piece cf canting was thrown across the station 
Which waa partly flooded bv the outrush of water 
The tuiblne waa under the normal head of about 165 
feet if water but had been teated to a much higher 
pressure 

Th# 1 boosters» of the town of Montgomery Ala 
have erected a monstei electrically Illuminated sign 
bearing the name of their community on the roof of a 
factory racing tha railroad The sign Is 75 feet high 
and 85 feet long lit hr 2 800 lamps md bears an lm 
mens* key and the Ins rlptlon Montgomery Tour 
Opportunity With a skyrocket effect The Idea la 
to Impress tha name on Ihouaanda of paaaungcra going 
by on the railroad and poaalbly Ignorant even of the 
n tme of the town 

Tha advantages of lifting magnets for the handling 
of all kinds of Ion** material—pi lea of turnings and 
other scrap coatlnga of awkward shape and rails 
etc requiring to he compactly bound In order to be 
handled by a c rane—have won rapidly Increasing 
recognition of tel* Lifting magnets are In usa at the 
Immense new plant of tbe United mates Steel Cor 
poratton at Oary Ind capable of lifting the entire 
top layer of a pile of 60foot rails look taction (al 
trrnate ralla Inverted bo aa to hang together) with an 
aggregate weight of 15 tons 

Th* use of transformers aa choking colli la nig 
gtated by Mr J D Coatea In a paper read before 
th* Institution of Electrical Engineer* (Brit) He 
excite* tbe pore with direct current In addition to the 
alternating rurrent and employs to prevent altemat 
lng current being Induced In the direct-current clr 
rnlt a second transformer Inducing an E M F In toe 
direct-current circuit equal and opposite to that In 
ducsd by the flrst transformer Choking colls so 
made are na*d ter the testing 6f single phas* and 
polyphase alternators 

Bom* Interesting experiment* are being conducted 
by the Sooth Park commissioner* of Chicago In the 
lighting of Jh* boutevert* under their control Set 
tfftl different type* of lamp* have baen Installed on 
temporary peats la order to observe tbe comparative 
illuminating effect and determine how high tb* lamp* 
should be brag and bow fer apart and simitar mb 
sWsraUon* Th* tamp* under test or about to bt 
(anted lasted* lncandreoact gas lamp* teetered arcs, 
magnetite area flaming ares end Incandescent tung¬ 
sten tamp* Th* eomratoslonere hope to obtain vain 
able data, both aa regards illumination and economy 
fron th«* trial* the latter being an Important factor 
M H lx antlmat*d that 1,000 900 k no watt hour* per 
amnm win be reqslrtd ter the lighting of Grant Park 
atom Tha te*ta are nnd*r to* supervision of Mr J. 
A, Radtetd. etmauRtag angtesar to tha commtasioa. 


SCIENCE. 

Prog William Q Andersen, director of toe Tate 
gymnasium Is carrying cm a series of experiments on 
the heart a lion of athletes More than 600 expert 
menu hare been male for tbe object of determining 
which eporte exert tbe most harmful effect upon the 
heart Moreover toe effect of nxvgeu on th) heart 
during exertion la also being carefully studied A 
report is promised In October 

Th* Preach parliament haa pasn 1 a law wlilc h pm 
vide* that Intrmnsailions relitt u to llamonde pearls 
and precious stones ih tin m ir irat may be 
rmtloyel to designate a weight cr a ) mllllgrammca 
(108f grains I roy i and prat It lu the use of the word 
carat to designate any other weight As mrny other 
governments are ready to enter lnl Ifae i foini and 
unlflcatlon of the carat and have only be a awaiting 
the Initiative of Prance It la leasonallv italn that 

the metrl caret of 2uo milligrammes rill will It a 

few months be the only arat t cgnlrel lv 1 tw In 

the majority of countries Inteiealed In tin title in 

gems 

Doattar lias published the results of xpeilnenU an 
the action or radium leva on the c il is or i minis 
stones and those of dyed fahiln In atmospheres of 
oxygen and of nitrogen Th* effect of liy lroc.cn dlox 
tde ultraviolet rays and elevation of tinip rulure on 
the color changes caused by radium was also studied 
In these changes neither oruuil color* not the ntre 
earths played any considerable part the oxides of 
Iron chromium anl manganese In lng in all probabll 
Ity the principal factors lice hypothesis that the 
colors like those of ro k salt are due to trace* of 
colloidal metals whi h me Ion I/eel hy the nullum 
rays appears worthy of c onslderatIon Most mineral 
dyes however appeal tr be unstable iven the sub 
oxides 

Modern military excrete a ate designed with a view 
of Increasing tlio ofllclrn y il Ih Inllvllunl soldier 
The same ldoa Is irrud out In the equipment ready 
uniforms have lien replaced by dill n id almost In 
visible tints or gray and khaki and the weight of the 
gun and kit haa be* n re lu ed fot the sake of mot lllty 
and Inc i eased ammunition-! airy lng aim Ity The art 
of utilising natural over and of mtneuvirlllg under 
cover Is taught by long and vailed practice In the 
execution of these mineuvirs crawl lit or reeplng Is 
usually neceaaary To facilitate this movement Ous 
tax Mueller of Stuttgart baa invented and patented a 
device consisting of wheels rolleis or runners at 
tsrhed to a frame or lo tent pales kn ipecac ke or Other 
suitable lulls of the equipment The utility of this 
It vent Ion remains lo be jrov 1 ly prn tl si expert 
enre but there can he no question of Its nov Itv and 
originality 

A disoovsry of greul Intel cut has been u ilr not 
long sine* at Pominl wbeie tbe ex avstlon v rk Is 
being steadily carried on Under the ash dei site 
there was found in extensive villa of a hsnlsoinc 
construction and ornamented with very P free ocs 
The villa contains statu a in 1 oth r woiks of s ulp 
tore both Greek nnl Roman b at I s ven rich fuinl 
tore which la well ornaimntcl uud also n any vaana 
of different kinds rh ic wen vlsi found coffers 
flllsd with gold and e Ivcr innoty In (he basement 
ore great amphora* wllch wen use 1 f i storage pui 
poses and In tbe triclinium the tables were prepared 
ter a banquet of ihlity poisons An abundance of sll 
vet ware Is one of the featurvH of the lluoverv and It 
is said to be equal In weight anl artlstlr character to 
the silverware discovered In the villa of Brscorcvle 
and now possessed by the Louvre Borne of toe silver 
piece* seem to have been taken out at a previous 
epoch for there are tra es of clandestine search 
which was made at a former date 

Msubaxg has recently c mpleled a eomiieh tafve 
study of tie changes produced In organic compounds 
by light Thtso cmi| aunds In great variety were 
employed la tbe form of 5 per cent aqueous solutions 
containing small quantities of uranium salts which 
act as ratalyrers probably hy ahsoihlng toe luminous 
rays and conveying their energy In another form to 
the surrounding medium All of the solutions em 
ployed remained unaltered so long as they were kept 
In the dark but exposure to light produced v gi it 
variety cr changes In rotor and odor and auseri the 
formation of new chemical compounds otten v ltl In 
O few minute* Alcohols were converted Inti all 
hydes and srlds were transformed into vldehy lea u 
acetone* containing an equal or amallei n imbei of 
atoms of carbon Cane sugar and other dl xai cl qri lee 
war* Inverted Glucoetdes were hyclrolywd or s p 
rated wlto absorption of water Into th« glu ns* I s 
and the arid charvctertatto of each gliioomle <Hv 
Idea or fate and oils were partially aaposlfled 
albuminoid* were partially hydrolvxel In gen 
chemically Inert substances are converted bv I i 
Into chemically active compounds aucb ns sill 11 a 
and acetous* This fact may account for the II ra 
penile rates of light hatha In certain diseases 
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On Saturday, July 24th Orville Wright, in conttou- 
li g hi* prattler flight* for th* performance of the 
government routract made a flight of 20^ minute*, 
lie made thin flight preparatory to taking Lieut. Lahm 
a a passenger, but unfortunately when descending 
the aeroplane wag caught by a ibarp air current and 
taleti d illghtly ao that when It atruck the ground one 
of the eklde woh broken During thli practice flight 
Mr W right described very email circle* and performed 
various difficult maneuvers In order Ihet a cinemato¬ 
graph operator could take photographs. The flight 
began at S 66 P M and was terml 
Dated at 7 16 30 There whs a light 
breeze of about 6 miles an huur and 
the Heroplane bobbed up and down con 
Hlderably It also lipped at an alann 
Ing angle when making the short turns 

On July 20th Orville Wright started 
the machine eucreiefuliy without the 
aid of the falling weight The machine 
wu placed upon the nil and held In 
position It gathered headway quickly 
as soon us it a as released but after 
runnlug off the rail U skimmed along 
through the grass a considerable die 
tance before It finally rose In the air 
The start was made against a wind of 
some IS to 18 miles an hour velocity 
On the first round the machine did not 
rise more than 25 feet, but during tbs 
remaining two and one-half circuits of 
the parade ground It want up to three 
or four times this height and the de¬ 
scent made In several long awoops. was 
quite thrilling The flight woe made 
specially for President Taft, who for 
Iba Ural time visited Fort Myer for the 
purpose of seeing an aeroplane fly 
The War Department had announced 
that the endurance teat would be made, 
and a crowd estimated at 10,000 people 
wes present, but on account of tbe 
wind Orville Wright thought It beet not 
to meko tbe test, so he made the brief 
exhibition flight Instead The flight was also notable 
for tbe tact that It Is th* first time tbe Wright* have 
publicly demonstrated In their native land that their 
machine can rise from tbe starting rail under Its own 
power, and alio that It la capable at flying in a strong 
wind 

July 27th was the record breaking day as tar a* the 
endurance flight with a passenger waa concerned At 
d 88 40 P M Orville Wright and Lieut Lahm started 
on what turned out to be the longest flight yet made 
by an aeroplane carrying two men To fulfill the gov 
eminent oontract. an hour a flight with two men wee 
required There waa no breexe of any account blow 
Ing at tbe time tbe (light began, though during the 
course of It a breexe sprang up which at time* caused 
tbe machine to bob up and down considerably There 
had been a high wind all tha afternoon, and Jtiet at 
Ite close there was a alight shower Subsequent lo 
this the wind died down and It waa decided to attempt 
a flight As soon as the machine had been started by 
the falling weight, Orville Wright drove It to a good 
height and circled seventy-five time* around the pa¬ 
rade ground which le about 4,000 feel 


the latter ran out and cheered for hi* brofew tarn 
attar this the machine gradually sank to a lower alti¬ 
tude, and finally atlgfatod easily at the end of th* 
seventy fifth round. Orrtll* Wright'* previous beat 
record with a paae tn ger wu » minute* and 8 toe- 
on d* on September 11th, 1908, when b* tAvelad abotfl 
5 88 mile* with Major Squlsr u pa***nger H* had 
also made a 8-mlnnte flight with Lieut lahm u pas¬ 
senger last September it I* therefore quit* remark¬ 
able that he waa able to soar aloft with Lieut Lahm 
for the flrat time this year on a machine which 1* 
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Btx day* offer 4k* ******* i* wuSS'^0 
Channel vm m*6 by Mnbert !*Uk*to>. 
Lorn* Blertot, who ha* brought hi* "So XL' femto- 
piaot from Porta to Oatai* especially for tha parpeM* 
mad* a rntttmm flight and landed on fear BsgBsk 
ah«r*. Th* "Antoinette rv* monoplane Mad In 
Latham wm ao badly t 


attempt On Sunday, July Kth. M 
Blertot arose at 8 A. M. As the Weather 
conditions seemed favorable, h» exam¬ 
ined his moehlna, started tha motor, 
and, shortly after I i, It, mad* a fit- 
taUMnlnat* trial flight, circling tor 
9H miles artmnd Calais and Its en¬ 
viron* and landing upon tha cl It from 
which he wu to stai 


soon aa th* sun had risen, he Immedi¬ 
ately climbed into his seat, had th* 
motor started, and. (peedtog It to th* 
limit, shot up over the telegraph wire* 
and started off over the strait, heed 
Ing directly for the English shore, th* 
start occurred at 415 A. M. TTta air 
wu clear and a southwest breexe was 
blowing. Tho torpedo-boat destroyer 


nn at mi itu, va., ox nvt mu. 

in the air nearly an hour and a quarter without mil 
hap The time of the flight wu 1 hour, 18 min¬ 
utes, and 88 second*. The next day he hoped to 
complete th* crosscountry speed text to Alexendria, 
Vs., and back, a distance of 5 miles each way. hut 
owing to a strong wind and afterward lo a balky 
motor, due. It seems, to a stoppage In the gaso¬ 
line feed pipe, ao flight wu attempted Nor wu It 
possible to make a flight on July 29th, for after the 
wind had died out at Fort Myer, and when be wu 
about to start, word wu received from Aleundrla 
that a very strong wind wu blowing, and no It wu not 
thought bast to attempt the flight 
Late In the afternoon of Friday. July 80th, Orville 
Wright accomplished a flight such u had never been 
made before by any aviator—* flight which girea with 
ont question to him and hie brother th* title of premier 
aviators of tho world This wu the 10-mlle speed test 
across rough, wooded, and broken country to Alex 
andrta, Va., and back Th* flight wu made with a 
strong westerly wind blowing aero** tha course. Th* 
wind carried th* machine out of the direot line which 
(Concludes on pop* M ) 


th* Channel, headed tor England ala*. 
As soon u the captain saw Blertot com¬ 
ing, he put an full speed, but wu *00h 
overtaken and passed by th* toat- 
flylng mechanical bird Ten mtontos 
after leaving the French coast th* 
monoplane wu out of light After 
passing th* torpedo boat Blertot flew 
tor ten minutes without steering to 
right or left There wu nothing to go 
by and flying at a forty-mil* alip without 
com paw or any other guide most Indeed 
have been a thrilling sensation After 
about ten minutes of snob flight th* English shore 
cam* Into tho view of the Intrepid aviator He raoog- 
nixed that tbe strong southwest wind of about twenty 
mile* an hour velocity hod carried him to the east¬ 
ward He wu heading toward Deal Aa soon u be 
found this ont, ha turned to the left, heading directly 
Into the wind, and following tha oout tor two or thro* 
wile* until, when within a mils or two of Dover, be 
turned Into an opening between tbe cilflh. A strong 
wind caught him and swung him completely around, 
but he managed to make an abrupt descant upon suit 
able ground between the cliffs, where a fellow country¬ 
man wu awaiting him and holding aloft tha French 
flag Tha running gear and propeller were damaged, 
but th* aviator landed without hurt, although he 
dropped quit* suddenly from a height of 85 tost Th* 
news bad been flashed to England that Blertot wu 
making th* crowing and there were a considerable 
number of people on hand to witness him make the 
descent He wax given a great ovation and wu taken 
by hta friend* to the hotel immediately Mm* Blerlot 
arrived on the destroyer soon after and added her 
congratulations when met by her husband at the pier. 
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Vary few ftnou out of tbs pM number who w 
familiar wltt the many aoe to which electricity mar 
ha Kt know “»w the bulbs «• undo. In the Phila¬ 
delphia plant h*r* iRtutratsd mad described, 7,900 
tamp* art turned oat dally, and each lamp must ba 
haedled atety-Hwr time*. Blity four hand Hoc* mm 
an number (or so wnall an artlcfo Many 

of tho handling* ara relatively unimportant to the lay 
man. and will bo oUminatad from tbla artlola 
Fhnt of all, 00 lamp manufecturor makea bla own 
bittba, stno* only about one-half or ri i -tea th o of tba 
glaa product of 

0 factory 1* of__._ 

tho mulatto 
standard f o r 
bulb making. 

Fortune# barn 


up to tbla re¬ 
quirement. 

Tho bulb la 
Prat blown into 
a divided iron 


Tho aaxt mop lo to tom Dm tbroad In tho afaapo 
doolrad, thara being savers! dlffarent-ehaped oarbona 
on tho market. Tho one In general uae lo known a* 
tho oval-anchored filament. Formerly a pure blank 
carbon waa uaed on which to form and earbonlae 
tbraad, but tbo more recent method to to uae a cam 
prumod low temperature and than, after forming, to 
earbonlae tho thread Carbontoatlon requires high 
temperature, and whan the thread comes out of the 
oven it to pure carbon, posaeaslng a higher reatotanee 
than any other known carbon 
From tho baking ores tho carbons come out Jot 
black and about two-thlrde of tbotr original length 
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has boon produood, aa electric currant to turaod 
through the carbons under teat (Or tbo purpose of 
heating them The temperature of the carbon to 
gradually Increased until a pure carbon has been 
formed by tho electrical vaporisation of gne, derived 
from gasoline Injected Into the veeeel At this mo¬ 
ment. when the fltomoui under test la burning at o 
high temperature, the smallest parte of the filament 
are naturally gloelng with ibe greatest heat. Thle 
attracts (he newly introduced carbon which deposit* 
lteetf In the parte nr the filament posseeslng the 
greatest temperature In this manner the ravitleo arc 
filled out and the filament brought to au equal diameter 
throughout Itn 
longtb When 
the filament un 


each filament 
has buen tested 
end Inapei ted It 



thrown away | 

Th* parts an g-Haw the -*-• 

aH made by the we i 

math formula i 
otherwise, when 
boated, they 

would not Join together, fttainests of the type In geo- 
eral urn an made from ordinary absorbent eotton. rtduo- 
od by a chloride prooeao to a thickHdald otata. By this 
prpceeo the rilfsou la the cotton to removed, tearing a 
twrtdw ofceliqjgee. which to treated for eUrtoatoatJoa, 
t)*k»r air g r een y * ttwrtd to equtrted throngh a 
fhn die, e m e rging Igth* form Of thread or string, 
fitter this flbor ha* bean Imaged through a number of 
harfieutag ofcemloa) baths, ft to wound on spools for 
Jpyfaf **■*' tfanfifiWF firlgd, K ig ab*e* aa otroe« 

«¥* ¥ **■ fc 


oto the bulbs, Haring tho threaded bwn a 

bunwo um nr m xisnra 

On account of tbotr shrinkage and uneven air pres¬ 
sure when being forced through the die—and from a 
liquid to a stringy Rate—the carbon* are rv«ly If 
ever, of equal diameter throughout their length. These 
weak spoU are corrected by a process known aa flash* 
lng or treating the object of which to to mmke the 
carbon* of uniform diameter aud resistance through¬ 
out their length. It to not merely a question of fill¬ 
ing up tho eavtUao, as the provision of a uniform re¬ 
sistance in the carbon to of equal Importance. 

Carbon* are treated in glaa jar* or veeee i e, elec¬ 
trically aoaatrtod through the cover of the Jaw, 
through whisk a vriM lo drawn. When tho voema 


final test 

ullar* on the nooks of tho bulb*. l * e 

bulbs have been 
unpacked o n 
their arrival at 
the lamp fac¬ 
tory, they are washed Internally with cold filtered 
water to remove tbo bluloh cast which from u count) 
unknown to lamp makers comes In bulbs and must 
be eliminated before an nndlmmed light ian be pro 
cured 

When the bnlba have been dried they are brought 
In racks of fifty to the tubulating machine which 
first, by means of an air-driven Jet of flame melts n 
bole In tbs top of the bulb and when this bulb has 
been set In another mechanical socket drops a small 
tube through a magaslne channel ou the spot in the 
dam that waa melted through Tbla tube and 
(Ooaehried os paps too ) 
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A BOTH. ITR or BOTABT b oo t a tm. 

\ nrlomi methods hare been devised lor lb« meohanl 
ral transportation n( the bop-eoll or callow overlying 
Iron from the excavating alto to the damp. A belt 
or a tray mnvi-yer la ordinarily employed TJnfoftnn- 
itirly the bell conveyer, while efficient, Is aamewhat 
rxpenalve to InaUII and Ha maintenance la coatly 
while the tray conveyer lacks aufflclent capacity 
In order to overcome theae defk lent lea a novel type 
of iranaporteT baa been devlaod by an English engl 
lifer Mr A R Oroaamlth, of Kettering Northampton 
Hi has evolved a rotary type of conveyer, the general 
prim iplea of wbli h may be gathered from a reference 
In the front page illustrations. 

Prior to the adoption of tbia system the method 
was to drive a cutting through the ore bed, along 
which cutting railroad track! were laid, so ai to en¬ 
able the ore to be duraiied straight Into the cars. 
The greatest difficulty experienced however, wax In 
the removal of the callow which was Invariably taken 
out by hand rroin one aide of the cot, and transported 
by wheelbarrows running over temporarily laid planks 
to the opposite elde where the dump wae formed 
The udoptlon of large steam exia valors, however 
railed for a more expeditious means of dealing with 
the spoil and na the conveyer did not meet the situ 
ntion (o the boat and moat economical advantage the 
rotary system waa Invented 
As may be seen the transporter Itself comprises a 
huge wheel 80 feet In diameter, built on the prlncl 
pie of a bhyrle wheel The rtm la so designed as to 
offer a flat table on the borlxontal face which meas¬ 
ures A feet 8 Ini hen In width and whlih Is made up 
or % Ini h steel plates The vertical support on the 
Inner aide la also built up of Mrlurh plats 2 feet In 
depth with a diagonal strut extending from the lower 
end of the outer face of the vertical member to the 
outer under edge of the horlsontal table at frequent 
Interval! around (he periphery of the wheel, to In 
sure the rigidity and strengbt of the structure In 
the center of the wheel la a light steelwork hub to 
which the rim Is supported by 214 (118 top and 112 
bottom) % Inch steel wire radiating tension spokes 
dlapoaed tangentially In precisely tbs same manner 
as In the ordinary bicycle wheel, those apokes being 
kept taut by means of eye bolts at the rim 
The lower extremity of the hub Is carried on roller 
bearings The mounting and balancing are such that 
the unloaded wheel despite Its weight anil slxe, can 
be turned round by band without effort. The wheel 
Ih mounted upon a substantial pedestal carrying the 
driving mechanism, which In turn Is carried on a 
heavy wheeled trolley, so that the whole machine can 
travel up and down the cut In either direction as 
desired, upon an ordinary track Moreover, the wheel 
can be rotated In elLhor direction according to the 
forward or backward traveling motion of the machine 
Probably tbe two most Important features of the 
plant are the loading and discharging facilities re¬ 
spectively On the banka where the steam excavator 
works Is a special form of mechanical hopper This 
U circular In form and conslsta of four essential 
parts A central annular disk built up of mild ateel 
plate % Inch thick by 8 feet In diameter, forms the 
bottom This Is revolved by means of under bevel 
gearing Around Its outer periphery Is fixed a ver¬ 
tical stationary steel guard 2 feet la height by 14 Inch 
tl lek completely Inclosing the revolving section, ex 
cept at that point opposite the annular table of the 
conveyer wheel which la the discharge opening. 
There la another annular shield or ring 8 feet 8 
Inches In diameter disposed around the boas of the 
tcnlral hopper mounting This ring la only 4 Inches 
In height and la used to take tbe end thrust of tba 
w raper by means of which the material la shot on to 
the rotating transporter wheel This scraper or plow 
haH Its outer extremity seturely held by one and of 
tbe outer vertical wall of the hopiier, and stretches 
diagonally across the revolving base plate so that Its 
opposite end bears against the loner thrust ring. 
The plow Is 8 Inches In height The hopper 14 me¬ 
chanically driven from the mechanism of the trans¬ 
porter wheel so that when the latter la stopped the 
revolution of the hopper la also brought to rest 
■When the steam excavator bucket deposits Its 
ebargo Into tbe hopper the material la swung round 
by the revolving baae until 11 mmee Into contact with 
tbe diagonal plow, which deflects the stream of bat- 
lust on to tbe transporter wheel through the opening 
lu tbe outer vertical wall of the hopper Should a 
greater mass of material collect at this opening than 
the conveyer wheel can successfully handle, because 
the deflecting plow la ouly 8 Inches tu height It rides 
over the latter, Is carried round again In ths hopper 
and la then shot out Thus the hopper can maintain 
a steady, uniform feed onto the rotating oonveyer 
wheel Indeed, the uniformity Of this discharge eon 
stltutes one Of tbe moat Important features of the 
Invention and la directly attributable to the design 
of tbs happer, antes Its discharge An be edapted to 
tbg capacity of the conveyer to a ntesty By dump- 
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lug tbe excavated material first into the hopper, to- 
stced of atralght on to tbe wheel, there to no disturb¬ 
ance of the load as the shock of the shovel dump to 
absorbed by the hopper and la not felt by the wheel 
owing to Its flexibility and the tact that the rim to 
not connected at that end of the cantilever Nor can 
any blocking mums, snob as, for Instance, Is eftae 
the ceae with the ordinary type of hopper, eepedallr 
whun dealing with wat clay 

Another equally Important feature to the means of 
tl'scharglng the material from the revolving conveyer 
wheel at the d eel red spot. This comprtoee a small 
plow which can be easily and readily moved and 
placed in position at any point of the annular table, 
even to a point well beyond the diametrical poeltloo 
of the hopper or in exceea of 180 degre s s. Ths plow 
la mounted upon a carriage and stretches diagonally 
rigfct across the width of the rim table Ths top 
edge of tbe wheel rim to surmounted by a T bar and 
there are a series of roller carrtogee arranged to run 
cn It and to which the plow and a % Inch wire con¬ 
trol oord are attached. The Inner point of the plow 
holds itself In position against this bar and cannot 
(XMalbly mors. An angle frame nerves to keep tba 
plow face rigid and at tbe, angle a borlxontal wheel 
, runs on the T-bar, being kept there by the pressure 
of tbe ballast, and also serves to take the back thrust 
against the outer point of the plow lu order to pre¬ 
vent drag and to radnoe friction the plow carriage to 
mounted on small wheeto which engage with tbe aur- 
fRce of the revolving annular table cf the oonveyer 
The control cord to supported by carriages mounted 
on hardened rollers engaging with tha T bar and may 
be varied In number as desired, but which Insure tha 
cord phasing In a aeries of Short tangents to the drit 
lug station. From this point either by paying out or 
winding In the cord tha position of the plow can be 
set wherever desired, while tba conveyer wheal la In 
operallqn The conveyer In Its revolution cerriee 
round with it tbe earth It haa received from tbe 
charging hopper until it cornea Into contact with this 
scraper whlrh deflects tha material off tha table on 
to the spoil dump, and the simple means of .varying 
the position of the discharging plow enables,the spoil 
to be distributed evenly over a wtda area. This la a 
most Important consideration In many places, such as 
at Corby since afterward tbe spoil dumps are re¬ 
claimed for agricultural purposes, which to an easy 
matter when the waste baa been evenly distributed 
In aui h a manner as la possible by this means The 
method of mounting the plow and the easy angle at 
which It la set serve to render It very efficient In Its 
work, and the wear and tear npon tha revolving table 
Is practically »«. In fact. In one Instance after tha 
ronvtynr bad been at work for six months oontlnn 
nusly handling from 400 to BOO cubic yards of sandy 
material per day It waa found that all the bloom had 
not been removed from tbe plates of which the table 
ta built. 

Tbo large conveyer wheel la driven by a IVi Inch 
cotton rope which runs In a groove provided at the 
lower end of the vertical member of the rim table to 
which the spokes are attached Owing to tha absence 
of Intricate mechanism, chains, rollers, Idlers, and 
■o forth the power required to drive the Installation 
Is very small The wheel. Including the hub and plat¬ 
form, weighing 7 tons, la carried npon a borlxontal 
rantllever arm which In turn la carried In trunnions 
By moans of theae latter the arm, together with the 
wheel, can be raised and lowered to any desired level 
either to suit the excavator shovel or to permit rail¬ 
road trains to pare beneath to and from the mines. 
The heavy pedestal frame upon which the whole to 
mounted Is fitted with a turntable, a very convenient 
arrangement which permits tba plant to eater har¬ 
row cuttings standing obliquely thereto, Independent 
of the direction of travel As tbe whole plant runs 
upon a three-wheel track it can be easily -made to 
follow sideways in tbe track of the excavator as -It 
eats its way Into tba bill, aa well as toHow U np and 
down the length of the out A small boiler gad steam 
engine housed on tbe turntable provide the whole -of „ 
„ the power for driving tbe hopper -and wheel as wall 
aa propelling the conveyer along Ha track. 


Borne cesea of apparent local paralysis are feigned 
or simulated. For example, long after a broken am 
to healed, the patient may assert that ha to unahto to 
use the am properly It la then the duty of the phy 
slclan to find whether a real paralysis axtoto, and 
where. Electrical energy may be compared to psychi¬ 
cal energy, tha battery to the brain, tha wire to the 
nerve, and tha electric ball, for example, to tha num¬ 
ber moved. A moacle contract* whan a faradle cur * 
rent U applied to tha corre sp on ding nerve. If tha 
muscle on the affected ride of the body resets aa 
strongly aa the ocrreapood tng maria an tha opposite 
ride the partial perriyri* to stmntots*. If t*4 muscle 
oa tha wnondad ride re set s tom *e - *» ■*■ mega Ha- fat- - 
lew there la a m «te«a* 4tf tostere*- Vtpttto|. , 
tba maaria flm.tfca woafidal rife teaate store riteM* . 


<to«e to eott a.pt flam*—f<* soddpt, ^ iT-. 1 ; 

Ms jteMehesfi lau gar ihetor Mesas. 

Tha fifth Marblehead rate, which has how baquriia 
an anutpU functHw sad bids fair tO become oomWefed 
tba accepted Derby of the motor boat took plate pa 
Saturday and Sunday, July 17th and Uth. Thar* 
ware twelve starters gad poly two failed to Irish, 
one of which waa unfortunately beraed and gunk 

A start waa made at 10 SO A. M. on tha in* (ram 
tbe pier of the Crescent Athletic Club at Bar BUgt 
in New York bay to perfect weather Which ccntla- 
ucd throughout tha rtm, bring even calmer on Sunday 
and Interrupted only by a slight squall that afternoon. 

Tha “Kltolqqus," built specially for tha race and 
touched only four days before, waa tha tofgari and 
much .tba moat powerful boot entered, having a It- 
bo re s p ower Storting motor, while tha "Josephine," 
which finished first though an tooh longer, has 4 
Inches tote beam and only ons-thlrd of the power, 

, bring equipped with a 86-haren-power Jlgar engine. 
The former was expected to heat all records tor the 
course and'bode fair to do aO, being out of sight ahead 
of the second and third boat* whan they ware hull 
down ahead of tha rest Of the fieri; and It was most 
unfortunate that she should have hem so tragically 
loot, keen sympathy being hit for her owner and 
craw, who were fortunately rescued unhurt. The 
"Kttcinque” was Off tha Bow and Pigs lightship to 
Vineyard Bound when a stoppage of the gasoline pipe 
caused tba engine to back-fire through the carbureter, 
setting fire to oil to the bilge. Efforts to smother the 
flame were fruitless, and tha crew were compelled to 
abandon their vessel, some taking to the water and 
others to tba small dinghy carried, which would oily 
hold three, only juat to time before the gasoline tank 
exploded. Tha "Josephine” was therefore the first 
boat to oreas tha Una at Marbtobaad six hours after 
tha burnt boat had been expected, at 8 88 P M. on 
Sunday, ber official time for ths 185 miles run being 
32 b 1 m 45 a TbS second to arrive was the "Nim¬ 
rod,” the smallest boat entered, only SO feet 8 Inches 
long, with s 15-horae-power Atlantic engine, which re¬ 
ceived quite an ovation and has been highly com 
mended, and would have bean higher on the Official 
list had she not lost an hour to putting to at Cottage 
City to replenish her gasoline supply The "Elmo II,” 
which finished seventh, waa the official winner on 
time allowance, the latter bring figured on s compli¬ 
cated proportion of engine power to measurement, 
aha la 34 feet t Inches long, 8 feet B inches beam, and 
has an 18-borea-powar Standard motor, and bar cor¬ 
rected time waa 15 h. It m 56 a out of an ettpted 
time of Si h S3 m 85 a 

the Ooneat —splegeewt. 

Perhaps tha moat distinguished physicist of our time 
la Prof Svante Arrhenius. A splendid portrait of 
Arrhenius appears on the front page of the current 
Buvpixkkut, No 1768, and mention Is made of his 
remarkable scientific work. Mr Rufus P Williams 
writes on an ancient duodecimal system. How a gar 
dm east can be made is told by Mr A. C. Horth. 

M Kennrit telle bow atsetroaagneu may be calcu¬ 
lated it la a wall recognised fact that our present 
railway systems are vary toad equate to tha drin an d i 
of modern traffic. Many railway man have studied 
tbe question of reform without finding A satisfactory 
solution Tba latest p repos i tion la that of tha wall- 
known Berlin pabtMMr, August Bcberi- Mr Schorl's 
piaa 4a fully de scribed and Illustrated to tba current 
tcmjocxjrr Lieut John C Briey writes on tbe Mew 
sins earthquake and tbe events preceding H. Every¬ 
one remembers tog old-fashioned glass globe fa Which 
a few gohMfcfase tod A wretched existence, la Ha 
place Wa alter use the aquarium, wbtoh Is adapted to 
tba eondutons of ptsriaa Ufa, and which is aa ufiera- 
tneot to say room. Bona ornamental fishes that dan 
be kepi to mob an aquarium are enumerated and de¬ 
scribed by Barthold Kosrttog Marin Pxrioe tolls how - 
ft nit can be canned and p re se r ve d . Zeolites are a 
comparatively smalt group of sill autos disttosuisbed 
by the fact MM they contain watte an- an eutentU) 
constituent. That Umy play an important part to the 
economy of plants Is potatod out fay Prof. 0. N. Witt. 

A npusslar repart dealing with ths trade and com- 
mates of Mo«»»xWque (Portugal), states that a 
railway reaming Item Mstaaba, to tba Bay MiM*' 

' baas, to InhaiTtaa, 60 m iles to the aorifewtet at 4*1*. 

•rStethte totebtei 

to teamriad to 





9 * 


tt 


<Cxxvv**p0u&mc*. 



iTo to* Editor ottta E ntawto i c Jtotaghun 
\ Mr mir ***** lor asking too to give non spas* 
JH row rateable paper to this question 1* tbat tlxn 
■bttB nin to oxftt c doubt u ts Um location o( tb» 
jtkltoer in Um proposition that * gsnsratlon* ago we 
W* tad K a n ss g tors , for, m Mr Yeaning states, 
htotortr probably jaoUCoo tta conclusion ttat such a 
fUUor wta ta Mr Bdhte nod Mr Constable bore 
shown, Mr, MoCulloogh's oontrlbutlon furnish** no 
■otnUoo to tta problan. Howrrsr. It contains n hint 
Mr. Virata*"* enlealntloa of tta numbsr of i'l ones*- 
taro to bated arm tta Msunptton ttat tta two m un- 
taro of star aon-taff among hi* progenitor* tan 
boon totally unrelated However. bad some of ttaao 
oosplsa certain ancestor* In common, n reduction In 
tta wuntar of l'i nnonotore would molt And look- 
in* fra* Mr. McCullough'! point of now, which ihowi 
W«U tta largs muntar of ttascsndsnta ordinarily tel- 
lowing In tavsral **n«ratlona from om couple, wa 
can Wally imagine ttat th« marriage of distant rela¬ 
ting ooeure with unsuspected frequently 
Ithaca, N T Boanr Kins 



To tta Editor of the Bcntjcrmc AjntmicA* 

In regard to tha question “How doaa a bird soar?" 
tl\a writer has a theory which he baa nevsr seen In 
print 

Boma writer* claim that a soaring bird utllltea an 
aacendln* current of air which has been ceased fay 
Bom* abstraction on tta earth’s ourlbca in order 
to maintain n practically borlxontal line of flight 
The writer believes a bird creates (by tta displace¬ 
ment of 11a body) n strong swell or upward pressure 
of air which doss matarlally assist it In soaring 
light 

Boatman know that a swell is created off each side 
Of a swift moving boat A certain distance back or 
this swell Is a trough, and following a trough a 
breaker appears. A full round bow will drive this 
swell nearly at right angles from the direction the 
boat la moving, a vary sharp bow will send this swell 
away aft These swells are all created by tbs dis¬ 
placement at tbe bow of the craft and the direction 
of tta swell will be governed by the shape of the 
bow and tha speed of the boat Water being a solid 
mediant, a sudden displacement will cause a bulge 
In tta water near the displacement, for It must fol¬ 
low tta lines of least resistance, which In this case 
must be upward and outward 

A bird flying through the air mast displace an area 
of air equal to its body Air being an extremely 
elastic medium, an object like a bird's body (with a 
fall breast and a hollow or concave surface In the 
body under the wing) passing through it will tend 
to oomproN the nlr and drive a large portion of it 
outwardly and upwardly practically at right angles 
to the lin* of flight This comprised air will In 
atantly expand largely In the direction In which It 
was driven by the displacement The upward and 
outward expansion of this current will create prac¬ 
tically tta same swell In the air as the boat created 
on tbe aartaoe of tta water Or there will be a high- 
pressure area under the wing seeking to expand In 
ovary direction If the air abova tta wing la neu 
trail and the air under tta win* Is compressed, say, 
two volumes In one, the expanding force upward will 
ha t pounds to tta Inch. If tha concave surface of 
tta win* HU the curvature of the swell, and the bird 
advancse Its win* wall toward tta front of this swell, 
tta win* will have a pitch of at least 10 deg. down 
vrard with tta horlson With a slight contract loo of 
tta muscles (Invisible to the eye) driving the wing 
backward against this air swell, the bird will be 
capable of keeping up a speed ■efficient to cause tbe 
sngln or Une of expansion to follow lengthwise of the 


When muscular contraction can no longer keep up 
the neesoanry speed, tta wing wOl drop backward to 
the tqp of tta swell, or tta swell will outrun tta 
wine, tta Mid wUi then he compelled to flap bis 
wings a.few times, they will act a* prepslier# to gain 
, m op> entna or speed, until tta wtng can again take 
Us gm at tta «* tta swell or expanding air 
A pgrefsl of an heavy soaring birds 

■taws theta to ha f*H-breaated (note tta pelican for 
Writes), while al) oar swift, flapping-win* birds, 
each es pigwsto, tavs very sharp tin*. The soaring 
Jferta.witfc’.ttair toll. mat breasts drtre lar*e swalls 
Mtefy jlt right lOlta * «*»*. wWle **• 

itouasytttw Wsted birds drive ttatr swells tar back. 
ktorit, l eaving thgtr, Wldgs ta perform ***** 4ettoB M 

. vJsMire u |ta nasttar potot to ta taken tote eon- 

^ iIT ) 
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tta bird gam Its musenlu posh on tta air swell, tend¬ 
ing to drive tta swell backward As tta air cannot 
expand upward through tta solid ooncav* part of tta 
wing. It ts driven backward by tta new forming swell 
toward tta rear edge of the win*. Here tta flexible 
Ups of tta feathers give way to tta expanding air 
and turn upward. This tends to drive tta win* for¬ 
ward through tta spring of tb* feathers as the air 
escapee upward at the rear 

It Is hoped that some of our aeronautical friends 
who hare the necessary apparatus will experiment 
along tta above lines and give the reeultg of their 
findings to the ever anxious Inventors as this may, In 
tb* end, result In a practical flying machine 

W Palm Beach, Fla. C N Newcomb, 

■LKOtlMHXXXOAL AXAMAJUTWK 

To the Editor of tta Sniimna Ambsic** 

In recent year* it has been discovered ttat there 
are large areas In southern California, Nevada, Art 
sona. New and Old Mexico which contain vast deposits 
Of low-grade sands containing gold values averaging 
from |1 BO to $7 BO per ton Many of tbeee deposits 
are of unknown depth. The values are microscopic 
and there la no method at present known to the miner 
by which the values can be profitably extracted There 
are alio Immense ledges and even mountains of low 
grade ore, very refractory, which cannot now be proflt 
ably mined. The sea beaches from the Isthmus to 
tta Arctic contain vast deposits of gold bearing sands, 
but no practical method la known of recovering the 
gtod, which Is fine and flakey, and which cannot be 
saved by tta usual gravity devices. In addition to 
them unworked gold Helds, there are In California 
many miles of river bods containing debris and tall 
Inga from tta placer mine*, tbeee tailings contain 
gold to the amount of $1 per ton, this amount being 
n low average, and tbe tonnage Is beyond compute 
tlon The values are too elualre for extraction by 
any of tbe standard pro c es s es of gold saving 

In Alaska there are hundreds at miles of beach and 
river deposits containing vast sums of gold which la 
beyond tta reach of’the miner In the sands of the 
Nome beaches the miners probably left fioooooodfl In 
gold because the r I flies would not bold tbe fine beach 
gold, and they knew of no way to save the micro¬ 
scopic value* which are associated with tbe particles 
of black land 

Thar* Is enough gold In these various deposits lo 
furnish ample eotnege Tor all nations for a century 
and It may Interest the readers of tbe Bcirirririo 
Amxsican to learn something of tbs attempt* that are 
being made to break Into Natures secret store of 
wealth 

Boons of gold-eavlng machines working on the grsv 
Ity principle have been constructed In n vain endeavor 
to solve the problem amalgamating devices have been 
tried, but tbe Impalpable values will not adhere to the 
amalgam surface, and when tbe particles of gold are 
larger. It Is found often that the gold is coated or 
rusty or oily, bo that mercury has no affinity for It 

About twenty yqars ago teste wore made with a 
devloo using electrochemical principles (see page JOB 
vol 1, Proceedings London Inst Min and Met ) end 
the results were very encouraging The science of 
electrochemistry has made wonderful strides In the 
last decade, and lately the problem of saving tbe 1m 
palpable values I have mentioned has been approached 
In a practical manner by various experimenters 

It has been found (hat tb* amalgamating action of 
mercury la greatly Increased In tbe presence of elec¬ 
trochemical conditions, and devices have been con 
structed to utilise this tact In a commercial way Tbe 
bottom of a sluice box la covered with a copper sheet 
or plate, suitable electrode* (anodes) arc arranged 
*o that they may come In contact with the surface of 
tta water flowing through tta device, a solution con 
telnlng a definite amount of mercuric bichloride la 
added to the water, and a low roltege generator la 
connected with the anodes and the copper plate 
(cathode) Tta mercury from the solution Is depos¬ 
ited in tta nascent form on tta copper plate, forming 
an amalgamating surface of tta highest state of effl 
deucy Tta electric current passing through the 
water (electrolyte) cleans and brighten* tbe gold, and 
.n unfavorable conditions are destroyed Tbe micro¬ 
scopic gold particles are coated with mercury while 
ta suspension, and the catephoretlc action of tta elec¬ 
tric current, aided by gravity forces the values Into 
■n amalgama ting contact with the mercurial surface 
All values are deposited la the form of amalgam, 
which adtare* tenaciously to the plate by tbe electro- 
plating action of the electric current. We have an 
electrolytic amalgam which Is smooth, Arm, tenacious 
yet sls etlo and viscid. The amalgam Is not dislodged, 
and tha mercury does not “flour” Ail tta electro- 
c heqUeei proeessM assist In doaning tta geld, forc¬ 
ing It to tta p)ato, and holding tta resetting amalgam 

A oarrent with’ a voltage too low to produo# a shock 

’)* scrfficteat to give results that are marvelous, tta 

4 srite to ati start* tost tta potato? wdi »*v«r be 


suspected, Its oost Is tiffing, and any electrician can 
make the Installation Yet Uw percentage of ext mo¬ 
tion ta so high that ordinarily tbe i*uiy |« contain 
no values of Importance 

Judging from numerous testa that 1 have witnessed 
there seems to be no reason why electrochemical amal 
g*®atlon should not prove to be tbe key which will 
unlock the vast bidden resources of Nature and open 
mining fields and mining operations wbhb will ellipse 
all effort* of the past Electrochemical processes have 
also been used In connection with llxlvlatlon and cya¬ 
nide practice and the time of trentuieut reduced from 
U, 3d, and T2 hours to 3 hours while tbe extraction 
has been raised to 98 per cent 
flan Joee Cal Ki man Ei ijcviktii Cabxv 

thi tnunitu ohiom n tki kook—a nonsr 

To the Editor of the Bcifvtimi Auebkan 
In your Issue of July 17th 1809 you reprint a letter 
from Prof Patterson of the University of North Caro¬ 
lina regarding the terrestrial origin of the moon, 
against which 1 am obliged lo protest Prof Patter¬ 
son s views are no doubt Justified by uplnlonH here¬ 
tofore adopted, but are quite Inadmissible In view of 
my recent dlsioverles regarding tbe origin of the 
planets and satellites It Is now proved (In A. N 
1308) that nut one or our planets was ever detached 
from the sun by rotation as very generally believed 
since the time of Laplace and In the same way that 
tbe satellites could not have been detached from tbelr 
several planet* * 

These conclusions were first drawn from the exact 
calculations based on Habtnets criterion which I* 
simply a formulation of tbe mechanical law of tbe 
conservation of ureas that enables u* to compute the 
rotation period of the sun or nny plauet when tbe 
globe In question Is Imagined expanded so as to fill tbe 
orbits of the bodies revolving about It 

But not content with showing that the planets and 
satellites could not have been detached by rotation I 
afterward workrd out a rigorous mathematical proof 
of the process by which tbe satellites had been cap¬ 
tured It was thus proved beyond doubt that tba 
satellites of the solar system had originated by cap¬ 
ture and at one time moved In Independent orbits 
r round the sun Jupiter H satellites are therefor* 
nothing but captured planets Though this Inveetl 
gtatIon Is one of extremo generality 1 carefully 
avoided reaching nny couilueion In the case of our 
terrestrial moon till the spei lo) clrrumetem es of the 
lunar terrestrial ayetem hud been Investigated It 
was then found (1) That the moon could have been 
raptured by the earth quite as easily as any of tbe 
satellite* -of Jupiter and Baturii could have been cap¬ 
tured by those planets In fBrt the probability that 
the moon wa* captured, like the other satellites, was 
shown to be literally infinity to one by rigorous calcu¬ 
lations based on the theory of probability 

(2) On the otber hand an Independent Inveetlga 
tlon be rod on other phenomena showed the probabil¬ 
ity to be infinity to one that the earth rould at no 
time in the past have had a rotation suffli Icntly rapid 
to detach tbe moon The details of these mathematical 
Investigations have been sent to thn Astronomlscbe 
Necbrlcbten for publication and will appear very soon 
It 1s sufficient therefore to say that the moon never 
had a terrestrial origin and all thla terrestrial apacu 
latlon Is without foundation In my papers I have 
carefully examined the celebrated researches of Blr 
George Darwin and shown that ta was misled by 
accidental coincidences As tbe moon never was 
near tbe earth, but 1* really a planet wblcb came lo 
us from celestial space (see cablegram of May 24th 
In tbe Aatron Nachr 4335) we shall have to give up 
all the old views about tha former rapid rotation 
of the earth. In the same way the mathematical In 
restlgatlon recently published by Prof Slhbter of 
tbe University of Wisconsin In Publication 107 of 
the Carnegie Institution (pp 61-67) on Tbe Rota¬ 
tion Period of a Heterogeneous Spheroid" Is Invatl 
dated so far as concerns application to our actual 
earth All the bodies of tbe solar system have been 
captured, nud not one of them formed by detarhmt nt 
front tbe centre! masses whioh now govern tbelr mo¬ 
tions Besides tbs Investigations abova referred to 
■ further paper on tbts subject was presented to l bn 
Astronomical Society of tha Pnclflc June 2Bth 1909 
T J J Bfe 

Luna Park, In tb# suburb* of Paris, Is a new enter 
prise laid out after Ita Coney Island namesake at a 
cost of $500,000 Tbe Tomple of Mirth Is packed wllb 
the usual queer contrivances such as human roulettes 
xlgxag steps and torpedo floors The scenic railway 
electrically run, has tunnels and caeerne Sboodnc 
tbe Chutes" I* another familiar attraction One »f 
tta aensailona 1a a realistic representation of thn 
Jphnstown flood which has remsrkahle ele»trlial 
effects and which once used to thrill Coney Island 
Tb«re Is also the Infernal Wheel and mnnj ni',cr 
attraction*. 
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The accompanying engraving lllustratss an In 
KtuloiM end useful horologlcal novelty that has re- 
I ntly been perfected br an Basil'd Inventor Mr J 
H Overton and which la deatrlbed aa an Empire 
• lock Aa tbe name Implies, It la a unlveraal time 
piece for not only does It five tbe correct time all 
over tbe woild but auppllea In a glance tbe difference 
In tbe times between all places on the eattb'a surface 
and tbe correct mean time at any town or place In tbe 
eastern or western hemisphere Moreover It dam 
onstratea the actual rotation of the earth on Its ails 
In the twenty four hours ae welt aa tbe actual apeed 
of tbe earth 

The i lot k la made In two Mixes and patterns but tbe 
principle of design and operation la fundamentally tbe 
same In both Instances Then Is a terrestrial globe 
inclined at ay, degrees similar to that used In 
schools snd suitably mounted The diameter of this 
glove varies from J to 4 Inihes ertordlng to tbe else 
of the cloth It complete! one revolution about Its 
axis In the tourae of twenty four bouts In tbe nuns 
dilution as (be earth Itself rsvolves Parallel with 
(lie equator Ih b fixed ring dial upou which are In 
scribed tbe numerals lepteaentlng tbe twenty four 
hours with subdivisions tbe bouts from 6 P M to 
6 45 A M being engraved in bls«k and from 6AM 
to G46 P M In red to dletlngulih Ibe twelve bouts 
before and after meridian 1 he meridians of 
longltnde are 16 degrees hpait When any merl 
dlan la adjusted to Its own mean time alt the other 
meridians dmote their own mean time and each 
meridian will (ontlmie to do this ioiioUI) through 
out tbe twenty four bouts la order to determine 
conveniently the time at any desired spot on the 
earth ■ aurfaie relative to anothi r point such aa 
New York there ll an adjustable eud movable 
guide fitted with a pointer which turns with tbe 
globe and whereby the time Is Indicated In tbe 
hour ring Just aa the hand of an ordinary tlotk at 
any place This guide la held In position by means 
of a small knob which enables It to be tuined In 
an eaeteily direction without moving or changing 
tba position of the globe and It can be set over any 
town wbere Ibe chronuepbcie la to be permanently 
used As an example the iloc k la Installed In New 
York and It Is desired to ascertain the iclatlve time . 
In London when It la 12 noon In tbe flrat named 
city The guide Is set to elup ovei New York and 
the pointer Indicates this city a mean time The 
guide la moved eastward until It la brought over 
London and the hour 4 48 1 M Is Instantly shown 
ou tbs ring dlsl The guide Is then turned esst 
ward and brought over New Yotk upon reaching 
which point It will atop and dick denoting that 
It Is over the place at which It Is adjusted for 
peimanent use whon It again Indicates correct New 
York time The guide la easily adjusted to atop 
over any part of the globe where the timepiece la 
permanently nurd 

In the second type ot chronoaphere the Ur 
reatrlal globe la of R Inches diameter and It lndl 
cates the relative llmos between any two places 
In this case tbe globe should be secured In the 
mnnner later explained before the guide le moved 
Tor Instance the chroboapheie la permanently used 
In London It la l o clock there and It la desired 
to am ei tain what would be the time In Pekin when 
It is i oclock In Vienna Ths pointer Is set to 
Indicate 1 o doc k In 1 ondon and tbe guide Is 
brought over Vienna The globe Is then tuined to 
gather with the guide by mean* of tbe milled screw 
at the top of the sphere until the pointer lndl 
cate* 8 oclock on the hour ring By tightening tbe 
milled screw ths globe Is then secured In that po 
sit Ion so that It will not revolt e In either direction- 
east or west—and tha guide le then turned until It la 
exactly over Pekin Instantly the pointer Indicates 
tbe Pekin time on tbe hiur ting when It Is 8 oclock 
in Vienna The top straw le released and tbe guide 
le cirrltd eastward until It la brought over london 
when It su |» The milled screw at the top of the 
globe le released and the latter rotated in an easterly 
direction until It stops Itself so that the pointer once 
mote Indicates actual London time that Is I oclock 
plus the minutes that the experiments have occupied 
In determining the istatlve times between Vienna 
and Pekin * 

The globe mechanism Is so designed that after dll 
placement from local lime in Older to carry out any 
aneb investigation* os are described above It wlU 
when brought by thp hand back to the local time 
■top ltaelf In tbe miect position for the pointer to 
ind ate actual local lima once more If desired the 
guide nan be easily adjusted foi merely permanent 
use ae In the smaller model Moreover If required 
a sun attachment can be fixed In position whereby 
the height of tbs sun In degrees ubove the horlaon 
Ig shown tar every day of the year This flttlag ran 
den the clock capable of more extensive nee In school* 
and colleges The total heights of the two models 


octecranc Aoiiffctn 

mlludllM inches rsspestlvuly so that they e* 
espy hot a small spsos tt Is enly numxr y to bsor 
In mind that the guide tad the globe must be turned 
In an easterly direction only and when setting time 
to exercise care that the gnlde be over the place at 
which it is adjusted tar permanent use and that tha 
globe bae been tuned eastward until It has coma to 
a stop 

For schools and colleges the cloak le •specially use¬ 
ful ilnoe it enables one to demonstrate In the eon 
rrete the dally rotation of tbe earth from weSt to east 
the difference In time arising from such rotation cor¬ 
responding to tbs difference in longtltude that la 16 
deg longitude east or want one hours difference 
or four minute* tar each degree east or wost of the 
standard meridian and the exact relative position of 
every place In tbe world and Its exact position at any 
time In relation to tbe llgbt of the enn that la by day 
or night aa well as certain phases of solar phenomena 
by means of ths sun attachment Ths dock requires 
winding only once a week and Its steadiness and 
accuracy In running are distinctly noticeable features 
It should prove of marked utility to steamship and 
railway companies as well as to other commercial 
enterprises having an extensive trade overseas 

m mvuxxAD an its itobt. 

hrom time Immemorial the seagoing vassal whether 
a creation of wood and hemp or of iron and steal 



after esotery up to Che prpssnt toy, tat «Mdta It |fc 
often seen on Otar 'ante ot M alto se and otter 
gaudily pain tad European craft, to aay notion* of fa) 
almost Unlveraal no* In China. "If o* have eye, how 
can eeet asks tha Chines* sailor and the ax pr ep - 
■Ion Bight la the eyas of her" la still usual afloat 
among oar own stamen meaning aa far forward in 
the ship as possible Tha shtpa of tha Greek* nad 
Romans preserved the “vy«" on their faowa. and car¬ 
ried a distinguishing emblem or figurehead (perte- 
mon) at tba bow whtlo their tutelary deities warn 
generally given n bUlet tt the stern All these vta- 
■els had their distinguishing devices and figureheads 
In addition to which those named after mountain* 
and riven had a lion or a crocodile respectively 
painted or aerved In relief on either bow Numbers 
of representations of these tnay be seen on old coins 
A special dam ot Pbcmtctan vessels had a figure¬ 
head representing a horse and war# therefore known 
as ftippi the Idea of riding over tha pea ns on bone- 
back being evidently the origin of tha adornment 
It la interesting to note that In tha yaar 111 B 0 
one of these figureheads was found thrown np on ths 
east tout ot Africa and brought to Egypt strong 
circumstantial wideno* that some early Phmntetan 
mariners had already doubled the Cape of Good Hope 
Ramming being the most usual form of attack 
among tha indent* In their sea engagements tha 
bow decoration often took the form ot the head ot a 
ram or of a wild boar the well knows batting 
tactics of these animal* rendering the figure vqyy 
appropriate 

When Rome In the days of her decadence lost 
tha command of the sea the most formidable navies 
were those of tbe Scandinavian sea robbers the 
famous Vikings Tha term Viking by the way 
baa nothing to do with the English word king as 
la often supposed, but is derived from vtit, a creek 
or fiord and lap meaning tha son of The word 
thus should be translated tbe eons ot the fiords 1 
—a very good descriptive name for theee None tea 
rover* Their vraesle—the famous long ships—were 
adorned with figureheads But the Viking's con 
ception of this form or ship ornamentation started 
from a standpoint quit* different from that of the 
ancients It was not ao much a distinctive design 
or a religious emblem Its Intention wee to 'trike 
terror into an enemy What form of reasoning led 
up to It 1* well described by Barlng-Gould In his 
Btrange Survivals and Supcratltlona” 

In the Egtl ■ Saga an old Icelandic chief 1* eald 
to have taken a post fixed a bona a head at the 
top snd to have recited an Incantation over It 
which carried a cure* on Norway and the king and 
queen when he turned the head inland It made all 
the guardian aplrlts of the land to fly This post 
he fixed Into tbe elde of a mountain with tbe open 
Jaws turned toward Norway Thoee figures were 
called nltkifoap* The uUlutang was primarily 
(die head of the victim offered In sacrifice lifted np 
with an invocation to the god to look on the eacri 
floe, and In return carry evil to the house of all 
who wished III to the eacriflcar 

The figurehead of a warship was designed In 
Ilk* manner to strike terror into the opponents 
and scar* away tbelr guardian spirits An Ice¬ 
landic law forbade a vessel coming within eight of 
tha leland without flrat removing Its figurehead 
lest It should frighten away tha guardian spirits 
of tbe land 


Showing tlm* rlax pulaur w hand of elook >n1 ■■ irunlSMal 

has presented herself as an almost human ladlvldu 
silty to the eyee of her crew Fronl the earliest 
ages those little differences between craft ot tha earn* 
type which are only perceptible to the trained eye 
of the seaman were recognised to be Insufficient to 
dlitlnguleh one Individual ship from another Hence 
•hips were various!) ornamented and named by their 
owners and commander* who frequently adopted on* 
of the numerous deities of heathen mythology as 
especial protector of their vessel end of thoee who 
Intrusted themselves and (hair fortune* to Its keep¬ 
ing As In almost svety branch of inttqaarian re¬ 
search wa look to tha ancient Egyptians tar the sarll 
est Information on ths subject These wonderful peo¬ 
ple were among the very first recorded ocean travel' 
era and shipbuilding with them had at an early date 
quite attained the proportions of so art Many of 
tbelr boats win elaborately painted and deoorated 
and among their decoration' the figurehead stand* 
oat somewhat prominently The sacred Ibis the lotus, 
and the pbtenlx were favorite designs sometimes 
placed on tbe raised up prow Itself and at other* 
rather behind It aa in the one Illustrated Not* the 
hug* eye that to painted on ths bow fast below the 


Here then w* have tbe raison <f ttre or the Vlk 
Inc figurehead and the annexed reproduction of an 
old drawing in Strutts Chronicle of Rn gland ’ 
shows not only a figurehead of this period hut 
actually a alfk ttang in combination with It 
It la obvious that the word bead come* directly 
from tbe nttMstmg and although tbs advent of Chris¬ 
tianity abolished the barbarous form of wltchanft 
which It exemplified yet the figurehead and hence 
the head’ *f the ship remain terms In constant ns* 
to this day In the drawing r efe r re d to It will be 
observed that the actual hpw terminates with the 
head and neck of some animal which to probably 
intended tar a dragon This fabulous monster has 
always bam a favorite emblem in all agta and from 
China to Valeo, fa both of vfctofc widely separated 
countries ft occupies a prominent position in tha 
national heraldry In all comp Ik probably has been 
taken as tha symbol of malevolent power capable of 
Inflicting evil upon tbe human non In the Bible 
tbe dragon is always is pra e au lad la this light, osd 
tt* wings Mrpeat form, Maws, and firtapootiag mouth 
render It formidable In "tbe air above, the earth be¬ 
neath, or in tli* watera uxder ths earth" With the 
sffh-tfan t theory before ns we can well safer ataad 
the Old Scandinavian eta-rovera being vary partial to 
ttt ns* as a figurehead The dragon, toe, pat fig 
power was also frequently adopted as g mark 0 1 
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A Partial Solatia* of At B rahl sas 1 
fUaVMta 


I lui umblnii of tele-vlslon hat long been a favorite 
mu with enierprUlng Inventor* Tbs many Ule- 
photographic apparatus which have been made known 
In the courts of the last tow yean are the outcome 
nt iheir endeavors, But the transmission of photo 
graphs drawings, nnd handwriting over a telegraph 
wire Ih Incomparably more eaay than the Instantane¬ 
ous rendering of the moving objecta situated at the 
trniiHiulttlug station 

II Ih true a solution of the problem could he 
ntiunptod on the very principle underlying tbe coo- 
sl ruction nr these tole-photogruphle apparatus The 
verlous nectlons of a picture would be produced—not 
Hiuiesstvely as In the case of tele-photography but 
simultaneously an well as Instantaneously, without 
anv lag and would become visible Immediately with¬ 
out any photographic proses#. There are two dlffl- 
(ultles In the way of a practical realization of this 
Idea viz. (1) Ute extraordinary costliness of such an 
mitllt (2) the sluggishness or Inertia of the vital 
organ »r moat MjsteniH viz the ptiolo-eleitric selen- 

Mr Priuat Hull liter of Berlin, well known for hla 
InventluiiH In the Held nf wlrolesa telephony and teleg¬ 
raphy hus hum ceded In perfecting what la probably 
Ihe (lrMi deuionHtrallon apparatus which may be said 
mtiinlly to solve the problem The writer baa had 
nn opnnrtunlty of lnspn ting this carious machine 
Immediately befme Its be lug sent to Bruiwela In or 
tier then to lx- (lenional rated before tbe promoters 
or Ihe 1'iilvcrsiil Fxhlbltlmi planned for next year 
In fart u lomplete nnd ikflnlto telo-vlslon apparatus, 
costing thi trifling sum of cine and a quarter million 
dollars la to lie the dou of this exposition The 
demonstration apparatus baa been produced at a cost 
of |12 r i0 and by reason of Its more olementsry con¬ 
struction lends Itself only to the reproduction of 
the pattern (onslstlng of equures arranged In differ¬ 
ent combinations 

The pattern Is thrown on a acreen bung on a wall, 
which m reel) Is a square divided Into 2 r . square seo- 
tfone Behind each of these sot tIons Is arranged a 
highly sensitive selenium • ell In whlth bj a novel 
process Inertia has been eliminated so far us possible. 
It thus responds Instantaneously to any variation In 
light lin. it Is exposed to 

At tho receiving station Is arranged a similar 
screen, divided Into tho name nuralwr of sections 
each of which communhatca with the correspond 
lag Section On the transmitting screen While the 
actual system used In transmission Is kept secret 
this much may be ntsted that a highly aenalllve inlr 
tot galvanometer recouverts the fluctuations of cur 
rent produced by fluctuations In luminous Intensity on 
the trunemlttlng screen Into corresponding light varl 
ntlouM An accumulator haltery supplies current to 
the Ic Ic vision c In nits 

As soon ns a perforated pat torn Is Inserted in the 
projector a telegraphic reproduction of the picture 
oppenrs ut (he veiy moment It la thrown on the trans¬ 
muting screen Tho sluggishness of tha cells has 
been uvinoine to such a degree that the telegraphic 
phtun will respond practically Instantaneously to 
liny mol Inn In fait a reproduction obtained at most 
In n few minutes with the photo-telegraphic appara¬ 
tus so far i oust meted is here achieved In a fraction 
of a second so that several phases of a motion can 
la reproduced within u second 

It Is hard to realize wlisl an amount of laborious 
work has been expended In constructing even this 
comparatively simple apparatus in fact each bcc- 
lion with Its selenium cell aud mirror galvanometer 
devh e la an Instrument of precision In Itself while 
the lliuil apparatus will be composed of 10,000 ele¬ 
ments tit Ihe same kind Each selenium oell will have 
to he wound personally by the Inventor, who never 
Intrusts 11iIs work to auybody else 


Drawn glass Is constantly becoming more widely 
employed In niAihlne constrnctlon because of Its ex 
tiaordtuuiv strength It Is little affected by eudden 
change «r temperature and resists the effect of Are, 
heavy loads -rad violent shock* Tests of the effect 
of loads show Ihe great Influence of tbe thickness of 
the sheet of glnsH n variation of 1/2K Inch producing 
a considerable change nr strength Olaia broken by 
overloading exhibits numerous creeks radiating from 
the center to (be edge In regard lo the fire-resisting 
qualities official tests are made at Breslau by tha 
following method The glass Is first hasted during 
87 mlnutss. then II la sprinkled 1 minute, sud receives 
the impact of a strong Jet of water for 2 minutes. 
The glass Is required to show no crack under this 
treatment Drawn glass Is easily cleaned aud trans¬ 
mits ifiurh light It Is raada In sheets about 11/3 
leches thlrk measuring about 9 by lb Itiohee and 13 
liy U Inc hew n ud capable of supporting, rospectlvtly, 
JSiJjWUO and an ooii pounds per square Ieoh. 
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TBS const YtlX Of tn XtfB YiffH, 
arts sssns, 

Ths cocoon-waking habit it so common with In¬ 
sects, that there are only wmgaretlvaly few species 
that do not possess It tn some fern or other It 
amount* simply to making Use of a salivary ssers- 



Tho mud mason wasps and their sent. 

I Is Ike tatky itoas-llke not construction of ■ upasko ot Odyflmi sad 

showing colli within, natural oix*, o, lsna,'ud d. tho sdutt In 
sect that makes the ant, both ralargad, ths lsttsr brown 
with yellow markings, Ths Jng like single coll of 
FniMtus fmlema Is shown at a, nototsl slxs| 

/, the wasp, murk enlarged Tho colors sro 
black ur bruwn with psJuycUow markings. 


lion, which hardens and toughens upon exposure to 
the air Silk Is a common Illustration and the spl 
drr web Is similar, though spun from the posterior 
of the animal Many Insects spin this thread-like 
substance, others spread the sail vs as s costing 
within the larval cell or boring, still others make an 



A broken soot of blue mud dauber wasp and the 
larva, pupa, and eoeooaa token from It 

The mot b ths work of the sduK wasp. Ths cocoons, twewn owl porch 
mont-llkn, srs lbs work of ths fnlkgmwa latwa wad whhln 
which lhey go through thotr further trsnsfonnxtion. 

Independent parchment like cocoon within the lar 
val cell. Many Itymenopters as the bees social hor¬ 
nets, ants mason was pa. etc., commonly employ tbe 
last method Many spec lea of most orders naa the 
salivary secretion sa s glue, and remarkable Illustra¬ 
tions of this can be seen In caddis fly cases under 
WHter, for tbe saliva Is cold waterproof when hard- 
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TV making of , hsnHrte* StAto.- 

Mila Stop but ssenc to be aanffiricsrt to* 

tbs mod twm wsgps In thslr Isrvsl ******* »**. 
• oowxa la spun within tha mod oell. tohUs all Ib¬ 


is an mad* by the lams, 




tor nc*t building and U a meaps of protection sgalast 
thsir enemies. 

Tbs hard, omnpant, dsrabU, and waterproof mud 
neat* of tha mason wasps, superior In Construction to 
tbs mare hardening of mod put together whan sMIptr 
was always a mystery to tha writer until after wstob- 


Tha wasp makes certain oft motions with it# head 
dose to its work after adding ths mud In Its proper 
place, and It was evident that thin was a gluing op*ra¬ 
tios for ths purpose of holding together Uw Particle* 
of earth Upon closer examination. Immediately 
after the wasp had finished a portion of it* work, It 
was found that tbe day was slightly sticky, as It a 
viscid material bad been mixed wtth ft ftudtpg 
where the wasp obtained it# clay. I procured a Ut 
of this, and forced It together on a smooth surfsoa 
In sufch a way that It would ha under no strain and 
would naturally adhere, then dried It carefully In tbe 
sir, and found that It by no mean* mads as strong 
s substance as the wasp's nest Another experiment 
was to drop part of o mud nest Into hot water, and 
the cither part Into cold water, and not* the result 
The latter piece merely softened but racnslnsd intact 
after soaking for nearly half an hour, while the other 
In part disintegrated, showing the presence of the 
salivary secretion through tho day. Upon taking a 
piece of this dissolved neot and forming It as the raw 
clay above mentioned was formed It was found that 
the material adhered tor more strongly when dry 
The salivary secretion, therefore. Is probably through 
tbe clay and wtthln the cells of certain species, and 
makes ths lining thereof. In what manner, however, 
the small and slender-bodied wasp can secrete suffi¬ 
cient saliva to glut together the numerous particles 
of Its bulky mud neat is beyond understanding. 
Waterproof animal glue In very small quantities, 
mixed with clay or sand, makes a material hard to 
surpass for tbs purpose needed The clay nest of a 
species of Odyneru# saddled on a twig or vine In the 
woods Is almost like a slope, and even harder than 
many sandstones, and Is Impervious to the water 
It Is dlffimlt to understand hew tbe little wasp* can 
burrow out of tha cells when sufficiently warm 
weather has brought them through their transforma¬ 
tions. 


Aa Kleetrte got Destroyer. 

A new method for destruction of rats by the electrlo 
current has been lately put In use by the municipal 
electric station of Charlottenburg, near Berlin. The 
method la a patented one, and Is Invented by It Von 
Blederhelm. A special kind of trap on the electric 
system Which was constructed la said to give very 
good results The current used In this case la thres- 
i-haas current, working at a tension of 120 volts, 
which voltage seems to be sufficient to kill the rata 
Direct current at 220 volts can also bo employed. The 
animal* to be destroyed, rets, mine, etc,, are at- 
traded by bait and enter the trap. By doing this they 
close a circuit whloh turns oh the current. A sat of 
wires Is arranged an that they come in contact with the 
animals. The creatures are killed Instantly There I* 
oo appreciable combustion in ths present device 
A number of appliances of this kind can be mounted 
together In a large box At tha electric trips It la 
advisable to use s method of a special contact whloh 
Is put on snej rings an elect rio hall or light* * lamp 
so that It can be notlood when to readjust toe 


Da ■«mlw*wt«h Aaaortesa Casas Kas oS sa NrUgW i 

American petrolftuo caa easily be dlsUngulshod from 
OaHolan and Jtuatton 'patrolman by fhswtkm of ooMP* 
lea* nitric sold. tftgt U to v **T. arid which U not col¬ 
ored yellow by bkrous fuiaesc 'Thi arid should have 
a density of Ld sad the aid have been towed from ni¬ 
tre ns vapor by heating Jt with a Httto nren. Sqtf*} 
parts of self and petroJsfUp are- mfketj lh a nyltedri- 


Th* minor# to shaken vtrisntly for a mitral* or ttoot 
American petroled* smamss a, violet drier, whQe $4 
arid Upon which tha oU floats become* yrttew . 'ffiaft- 
olaa an* Jtpfctos priroteum, on tbh'irimttgiT,^ 
ytltow kbd ,<h* *eld become# bre*r* 

MW# wet 
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HOUStHOtD SUGGESTIONS. 

im annum ns m noons ru. 


When broil lax stsak, chop* or tbs like in a gas- 
rwnge, tbe net that la triad oat from tb« Catty part 
Invariably catch** lire. Aa a rul* the tat la over- 
baa tail and buna 0* reefy, and many effort* to put It 
oat, whoa taken from th* own. fall 



DOnU-lOTTOttD 1BOIUEO MI 


The aooompanylna Itlnatratlon show* a vary almple 
way to avoid thin In tha pan need for broiling la 
placed a perforated falaa bottom made out of black 
Iren of any tbleknean Tbe edgea are turned down, 
■ay one quarter of an Inch, forming aupporta for tbe 
bottom. Thin false bottom should be nearly t’n come 
six* aa tbe pan. cm large pane, of course, tha bottom 
ahould be braced with strips of Iron, to prevent warp¬ 
ing from tha heat 

In service the anet melts, and runs down through 
tha perforations to the bottom of the pan No matter 
bow hot the Are, the auet will not catch Are aa It la 
protected from the flames by the perforated bottom 
which acts Ilka tha screen of a miner's lamp The 
bottom can anally be removed and cleaned and the suet 
In tbe pan be emptied out. 


to Its nseort Two pleoes of taking are procured, 
one with a half-inch outside diameter, and the other 
a half-Inch inside diameter The former la smoothed 
down with emery paper, so that It will tilde easily 
Into tha latter A section of the smaller tube la cut 
to form a pintle D, and three pieces I of the latter 
tub* are Atted on to the pint!*, the whole being se¬ 
cured to the half tube B by means of screws, which 
paaa through the aectlona I and are threaded Into the 
pintle D Before the pintle la made fast a collar P, 
cut from the larger tube, 1* mounted thereon between 
the upper aectlona B To the collar P a lug Q la sol 
dered. A detail of thia la shown in tbe drawing, and 
It will be wen that the baae of this lug la silt to form 
two sera, which are bent In oppoelte direction!, and 
curved to At the surface of the collar P This con¬ 
struction provides a broad surface for soldering and 
la made neceseary by the fact that In use this point 
<■ subjected to a great strain Between the middle 
and tha lower section* X a aloeve H la mounted to 
■llde This sleeve Is also cut from the Isrger tnblng 
A pair of lugs are soldered to this section, to receive 
one of the llnke of the laxy tong* between them It 
will be observed tbat tbe laxy tonga consists of pairs 
of link* alternating with single links, the latter being 
the ones with the plain boles. The links are held to¬ 
gether by machine screws, end jam nuts are used to 
prevent them from working loose It will be observed 
that tbe nuts for the oenter pivots are on one aide of 
the laxy tonga, while those for the end pivots are on 
the opposite side 

At the opposite end of tho lazy tonga tbo links ran 
nect to a pair of sleeves of the larger tubing which 
slide on section J of the smaller tubing Sections of 
the larger tubing are fastened to the tube / by means 
of screwx, so aa to form shoulders thereon Soldered 
to the lottom of tbe tube / Is a strap K which Is bent 
to form s semicircle The mirror Is supported In s 
wire frame L, which Is bent to tbe form Indicated In 
the drawing The upper ends of this frame are Atted 
with bolls M, soldered fast Tbe threaded ends of 
these bolts pan through openings In the ends of the 
strap K A light spring on each bolt and a nut to 
pren this spring against tha strap K provide suffl 
rlent friction to hold the mirror at any desired angle. 
The hand glass may be slipped Into or ont of Its holder 
at will 


nuin BUCKET TOE THE HAED SLAM. 

A very uaefnl adjunct to tha dressing table Is a 
small mirror, supported In iu<h a way aa to permit a 
person to view the aide or back of the head without 
having to hold the glan In the hand The writer 
after searching the city over for an artirle of this 
character, was forced to make one for hlmaelf The 
task was not a difficult one. and directions arc given 
herewith, which will enable anyone who knows any 
thing about the uae of tools to make such a bracket. 
Instead of having the mirror secured permanently to 
the bracket. It was decided to make a holder In which 
an ordinary hand glass could be Inserted at a mo¬ 
ment’s notion. The bracket !■ Illustrated In the ac¬ 
companying drawing It la of the laxy tonga type, 
oonaiatlng of a aeries of brasa links joined together 
after the maimer of a ferryboat gate. These links are 
all of tha same also, A inches long and H Inch wide 
Bach of the links A la provided with three holes, one 
at tha center and one at each end One set of links 
Ig provided with tapped holes at the ends only an 
other set of equal number with tapped hotel at the 
center only, and a third set of equal number with 
plgln holes only 

it tha sad which la secured to tha wall, or the 
dr laser, a half round pleoa B is provided wblob 
consists of a lty-lnch brass tube cut In two length 
wlae. Flats* C are soldered to the upper and 
(Oirer ends of the place B to provide lugs, through 
which the Screw* are passed that aecura tho bracket 



A simple electrically heated coffee pot can be made 
as follows 

Procure a round tin can of about two quarts napac 
lty This can should be about 6 Inches In diameter 



AI ELX0TBIO oorm POT 


and should be open at one end The open end should 
be round and smooth so that a wooden cover can be 
easily Atted Into It 

Cover tbe bottom and (Idee of tbe can with heavy 
felt, sticking It on with shellac Put on a layer of 
oloctrlclan's tape over tbe felt and slick a piece or 
Aber or cardboard on the bottom Then give the whole 
outside of the raff's* pot a couple of good coat* of 
shellac It la vsry Important that this part of the 
work be well done since If the can la not 



properly covered with felt, the heat generated 
In the coffee pot will be conducted off so quick¬ 
ly by tbe air, tbat It will be Impossible to boll 
water In It 

The next step is to make a cover for the can 
This cover should be made from hard wood 
should At tightly and ahould have a small hole 
In It to allow steam to escape A standard 
water-proof lamp socket should be screwed to 
the Inner aide of tbe cover aud the leadlng-ln 
wires should be brought out through small 
holes drilled In the cover tor that purpose 
Bach wire should be brought through a separ¬ 
ata hole, so as to avoid possibilities of a short 
circuit, and wherever there are lira metal 
parts can ahould b* taken to insulate them aa 
It to vsry assy to get a abort circuit where all 
parts are exposed to rteas 

The leads from the socket ahould be con¬ 
nected to a arrew plug by a suitable length of 
flexible heap cord. 




and ahallae to keep tbe *1 


The coffee pot la now complete, and all that la re¬ 
quired la to All the pot with water and ooffee, put tha 
cover on with the lamp projecting down Into the pot, 
and screw tho plug Into the handiest lamp socket 


Nearly every person at some time or other baa 
wished ha could stretch a shoe which at a particular 
point pinched the foot or Irritated a corn It la not 
necessary to go to a shoemaker to have the leather 
atretched It can easily be done at home by means of 
u shoe tree of suitable form upon whhh an enlarge¬ 
ment la formed at the necessary point The enlarge¬ 



ment must adhere Annly to the tree and most be of 
such a nature that It can be easily molded, and that 
it will not become detached from the tree when the 
latter la forced Into the shoe A material answering 
all these requirements In ordinary candle wax Beal 
lng wax might be used but the candle wax la prefer¬ 
able &a It will not Injure the tree, and aa It la easier 
to manipulate The enlargement 1* formed by drip¬ 
ping a suitable quantity of the melted wax upon the 
tree at tbe desired point, and molding the reuniting 
excrescence Into proper shape while the wax is plastic. 
It adheres to the tree with remurkablo and unexpected 
tenacity and owing lo It* waxy nature tend* to slip 
easily Into tbe shoe with the tree The shoe con be 
slightly moistened at the troubleeome part to faclll 
tate the stretching action 

TABOUEET KADI KBOX AE OEIOE CBATE 

The accompanying Illustrations show how a simple 
(rate used In shipping potatoes or onions, can be 
readily converted Into a tabouret or Anwer stand 

A crate Bitch as shown In Fig 1 can be secured from 
any grocer or from » vegetable dealer Tho aides aud 
ends of the crate ablch ore comprised of slats ar- 


fVgJ. 



OOXXOI OEIOE CBATE AED THE BSABBAEOXXEET OF 
THE SLATS. 


ranged aa shown, are fastened at their corners by a 
long nail passing through boles in the ends of tbe 
■lata. 

To construct a tabouret, the nails in each corner are 
withdrawn and the slats being wparated ere then 



I II AX OnOE CBATE. 









& 

taken and (lipped on the nalle, tad arranged aa shown 
in V Ig 3, the long Hate forming a ernes and the abort 
Plata arranged horlaon tally After the elate hare been 
Riaembled, the point of the nail can be rivaled bold¬ 
ing the alale together, and producing an article of 
rigid conetructton aa shown In the photograph. 

The same can be stained or painted at a mall coat 
While the alata are ralrly well Planed, the appearance 
of the article can be Improved by planing the elate a 
trifle more before Mumbling them 


A TIP OAK HASH 
ar wiluas > a mini 

A friend of mine wbo hatea to eee anything go to 
a ante has found an escellent naa for old tin cana 
The rain plpoe or leaden of ble house an all homa 
made, and built up of tomato cana. Ho dalma that 



A LXADIK UADI OF OLD TIP OAPI. 



over the other pulley aa wafl. The oorda era aecnaed 
at one end by mean* of ecrew eyaa to the top of a 
board banger which la provided on the ander aide with 
a row of hooka properly speoed to anpport (he Shirt¬ 
waists or other garment*, one alongiM* the other, 
without crumpling them. The corda are fastened to¬ 
gether at the oppoelte end and are provided with tiro 
loop* for engagement with a hook fattened to the 


plaen enty * eh* ,wn to tke.aHm -<*.** 
U or peaUtamrf o» other watgUW. mat' 4 
keep opt the dgat., * ' < • 

This device fake Man U she upward Of three yuan, 
and Haa wvnd tbg battery on aevwal aaute. 


hook hold* the hanger la its highest position, aa 
trated, while the other la need when the hanger la 
lowered for the pnrpoee of hanging or removing a 
garment The hanger may be raised or lowered at 
will by operating the oorda • 


wire, 1* gage, IB Inches long, fold this double, and 
wrap about the fixture aa Illustrated. Band,the-free 
ends outward, and set Into tbs under tide at a large 
paper-tack bead or similar article aa In Fig. 1. TM* 
arrangement If neatly executed, win eupport the tube 


i utkod or mug* a max. 


If you own a corkscrew of the kind Illustrated, you 




they are much more satlefnrtory than ihe ordinary 
galvanised Iron leader for the reason that they wore 
thickly mated with paint on the lnelde as they were 
built up (an by cun Tbe first step In the operation 
was to remove the top and bottom of each can The 
solder was moiled off by placing the cans on a hot 
stove After the tope and Imltomu dropped off one 
end of oach (an was expanded slightly ao aa to re¬ 
ceive Ihe end of tho next can which wan fitted In, to 
a depth of about a quarter or an Inch Then they 
were soldered together and aa an extra precaution 
the longitudinal aeam of each was re-soldered ao aa 
la < lose unj leek that luuy have been uprung during 
the process of removing the top and bottom of tbe 
(an To Increase the strength of the lender the cana 
were no arranged that tbe longitudinal searae of tha 
successive SMtlone were staggered aa ahown In the 
tlluatratloD ao aa to form a symmetrical and regular 
aptral running around the lender Kach can aa It 
was soldered to the leader waa painted on the Inside 
wall with a thick coat of paint special attention being 
given to the jolnta After the leader waa completed 
the outside also waa protected with several coats of 
paint 


COffTXMIXMT HAKQKH TO* THX OLOTHK5 CLOUT. 
bt an. t o HupTva. 

The n< enuipunying Illustration ahowa a hunger, for 
shirtwaists and other garments, located In the upper 
part of a clothes (loaet to utilise apaoo that la usually 



wasted Tha hanger la ao placed that garments hung 
thereon will not Interfere with (lothlng that la hung 
on the usual hooka But It may be lowered wherever 
desired ao aa to provide scenes to tho garments thereon 
The boards are faitened to tho cetllng of tbe cloeet 
and are provided with pulley* oca of which la a double 
pulley to twelve its own cord and tho cord running 


can easily remove the tightest cork without fear of 
soiling your clothes. After turning the screw well 
Into the cork, place the lip of the bottle under the 
edge of a table or shelf, then with the upper aur 
face of tha table as a rest, lift up on the handle of the 
Implement, and the oork will follow smoothly 


ALA** FOX BATTXXna OF 1LX0T1I0 0AJ UOHTXXL 

My home la equipped with electric sparking devices 
for lighting tha gaa jets. Tbe ayatem aa I found It 
had one serious drawback namely, that In some mys¬ 
terious way the (urrent would become abort circuited 
and exhaust and ruin the battery Upon Investigation, 
I found that a device could be bought which would 
give an alarm In lime to correct tbe short circuit 
before the battery waa affected, but that tbe device 
waa attached to and mads a part of a spark ooll 1 
proceeded to construct one on the spark coll which 
rormed part of the lighting system It la an extremely 
simple arrangement and can be made In a few mlnutea 

Cut away the wood of tha end of tha spark coll as 
shown at 1 In the Illustration ao a* to get to the ends 
of the care wires. Bend a piece of thin sheet spring 
braaa % Inch wide Into the shape shown at 2 Fasten 
one end with a arrow 3 to the end of the coll Fla a 
platinum contact point to the under aids of the oppo¬ 
site end at 1 Under this contact place the co-work 
Ing contact 6 The contacts taken from an old bell 
will he found aatlsfactory To the under aide of the 
bent portion of the place 3 secure a small disk of 
■oft Iron 6 Care moat be taken to bend the piece 1 
ao as to bring the Iron against tha core at the same 



time that the contact la made at tha platinum points. 
Arrange a amaU atop 7 to prevent tha iron rising too 
far from the sore. The movement at the contact 
points should not he more than 1/16 took, and tha 
spring of tbe piece I Should be vary light piece s 
smell belt or burner t at efly convenient point to girt 
the alarm. This should be emaectcd to tbe device 
as ahown, dm of the parts on the cell hi c onn a ct ed 
by Insulated wire to one ef the ooptacts as it I, tbe 
opposite contact • Is connected la oob aide at the ben. 
The return wire is cowetsfl to tha batte*7 an u to 


In a graceful curve It la extremely simple, end win 
not prevent removal of the tube. 



Not long ago the writer hit upon tha following Idas 
for a rod threader tor quick and accurate work on 
rods from 1/16 to 8/8 Inch In diameter All one 
needs la e bench or blacksmith's drill, with e three- 
jewed chuck Clamp tbe rod to be threaded In tha 
chuck of the drill Place the die In the holder as 
usual hold the die against tha and of the rod to be 
threaded, and turn the drill at alow speed Those try 
Ing thla method will And It a much quicker end better 
way than threading by hand in the usual manner 


mop uni kadi nom am on. lamp. 

av a. a joss* 

Since gaa baa supplanted kerosene for lllnmlnetlng 
purposes many quaint and highly prised oil lamps 
have been put out of commlaaton These lamps may 
be changed Into ettraotva drop-lamps In the manner 
Illustrated herewith. 

A center-draft lamp la beat adapted for the purpose, 
but any kind will answer The bole on top of the 
oil reservoir la first soldered np and through the cen¬ 
tral draft tube a small gaa pipe la placed, with a 
threaded end on top, to receive the burner Any 
mantled burner may be used Under the burner Is 
placed a weaker, resting on top of the oil reservoir, 
which keeps the burner In place. At the lower end 
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R». Wrigki safcmOr t»w to tott*r an* 
*»d$p* «* *> ■■*** right 

to 4Mer to sireto wosn* to* *tok* «**• 
1M* * 4WiUi in toe rid* dirseUo* 
Opo* the Htin totp, after passing ovur 
toe top o< Mater's HIU—* Lick hill mu 
to* tn ■ > strtgf downward cprft 
ttsvt to* machlna toward to* sulk, tod 
to* wlstor w»# obliged to Mt th* bori* 
■wttel r«dd*r sharply upward ta odor 
to regain kls proper elevation. After do- 
lag this be flew steadily took to the atari- 
tag point sad crossed tbs Uns 14 mlnstes 
sad 4t seconds after first pass tea orer It 
on tbs outward journey Dedusting the 
Urns of tbs torn at tbs far and of tbs 
so uns, tbs Urns (or tbs 10 miles waa 14 
minute* and 11 aasoada. which corre¬ 
sponds to a speed of 4MB miles an hour 
This means that tbs Wrights win receive 
A bonus of |S,000 In addition to $16,000 
thsy bid for supplying a 1-man machine. 
Tbs flight was ttads with Lieut Bsnj. D 
Foulol* as passenger, and, save for tbs 
points mentioned above, was nnsrantful 
according to Orville Wright The pro, 
cl ilon with which ho maintained bis level 
while flying over a valley 100 fsst or 
more la depth oa the outward trip was 
remarkable, and had not tbs downward 
wind anrrent caught hbn on tbs return 
trip, he would have accomplished this 
Just aa welL Tbs undulation and veering 
out of the oonne owing to the wind 
doubtless made a alight diminution in the 
apaad Had there been no wind the 
brothers might have made faster time 
and obtained a greater bonne. But, ou 
the other hand, a flight under such con 
dltlona aa obtained was a far better dem¬ 
onstration of the possibilities of the ma¬ 
chine for war purposes, and the Signal 
Corps may well be proud of Its first war 
aeroplane, which to without doubt the 
premier machine of the kind In the 
world today 


men. 

( Concluded from pom 88.) 
when the motor slowed down and 
stopped and he again cams down 
In to# Channel, Although his mono¬ 
plane struck the water rather more 
gently than on the previous flight, 
Latham's noss was broken and hit bead 
out open by hla broken goggles, to forci¬ 
bly was he thrown against some of tha 
guy wires of hie machine. Nothing 
daunted, however, he has announced that 
be will again make the attempt aa soon 
aa ha recovers. Thus has been opened a 
mw era In aviation—the am In which the 
flying machine Is to be used for traveling 
from one country to another, be It over 
land or sea. 

The triumphant 16-mlle flight of Bleriot 
across tbs English Channel, which was 
accomplished In 8T minutes, or at the 
rate of about 40 miles an hour, la the cut 
m(nation of a large number of more or 
Ms lengthy, yet successful flights that 
have bean made by this aviator with hla 
“No. XL" machine since It was first 
brought out last January Borne of the 
more recent of thebe flights we mention 

During the past two months, M. Bleriot 
has bean azparlmentlns almost dally with 
either bis "No XI." or ,"XJI" mono¬ 
plane. The Burner of thane be baa kept 
at Issy-M-Uolinsaur, while the "No XII” 
Ptecftlao has beea st Done! On Jane 
M be aids two azeellaut BOO-meter 
1 flights with the Utter st latydes-Holl- 
SMtut, tbs flrst alone, the second wtth 
Me mechanic as passenger On June 11th 
be made several short flights Of from 500 
to dM meter* to length, keeping tbs ma- 
«Mm close to toe ground; sad afterward 
a magnUtoent flight of fully a «Ue. which 
was terminated 4y a double B Urn at a 
height of IB net With M- Onyet as 
- ysastsgar, another flight of 11$ kilo, 
ri |Bstor (nearly 1 mDe) st * t«t«?A of T 
ftt feet) wis soeemptoAs^- «to 
r „ toff *■ Bhriot nsdes'tittJi* 
pf about m metera <$*)to** 
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Bentos Dumont and A Fournier aa 
| passengers. This was tbs flrst time that 
| three people had flown in an aeroplane. 

tame day several other flights wen 
made with ooe pamtmeer, the longest of 
these being about a mils In length at a 
height of M feet By himself Bleriot 
afterward flaw about 3 miles. 

On Jane 14th Bleriot made some mon 
flights with hla ‘No XII" monoplane 
After a abort flight of 4 kilometers (fit 
miles), he landed to repair bla magneto 
As soon aa this was accomplished he made 
a magnificent flight of 10% minutes 
duration. In the course of which he turned 
hla machine In all directions and executed 
various man raven that demonstrated 
thoroughly its stability Several times 
be took bla hands off the steering wheel 
The next day, after making a 6-mlnute 
flight at a height of 10 feet, he flew with 
a paasenger. but the flight was stopped by 
the breaking of a connecting rod of the 
8-cyllnder motor 

On June 18th, Bleriot began flying 
again hla "No. XI " monoplane, lilted with 
u ^cylinder Anxanl air-cooled motor of 
about BE horse-power. He made a flight of 
4 kilometer* (SV4- miles) On the flat he 
mads flights of 3 and <1$ minutes, the 
motor mopping from lack of oil Just aa 
he waa lUrtlng on a third flight, the 
exhaust from the motor act fire to the 
gasoline In the carbureter, dne to the lat 
ter being placed too near to tha exhaust 
pipe. The flames were quickly extin 
gulehed with sand. 

On June 26th ha took out hla machine 
about 7 F Mm and, notwithstanding a 
quite heavy wind, he flew for 1614 min 
utee, making about 12 circuits of the 
parade ground and showing perfect eta 
blllty In spite of the violent wind gusts. 
Each time he passed over the aeroplane 
■hod ha took hla hands off the steering 
wheel The flight waa terminated because 
of too much oil which fouled the spark 
plugs. The flight was officially timed by 
M. Ernest Zens. At 7 A. M tha next 
day Bleriot made a rooorrt flight consist 
lng or 20 circuits of the parade ground 
In 80 minute* 56 3/6 aeconde In the 
early evening he made throe more clr 

On Monday, June 28th, Bleriot started 
making flights at Doual with his No 
XII" machine. He wdn the first of five 
prises of $400 each In a magnificent 114 
mile flight at a height of 66 feet. In a 
socond flight made on this day, ho car 
rled a passenger one* aronud the field 

On Juno 80th, he tried to break hla 
previous record at l«*y with hla 1 No 
XI” machine, hut arter flying only 660 
feet, the engine stopped on acconnt of 
too much olL Shortly after he remedied 
this troubl*, and then made four ex 
cellent circuits of tha paiade ground at 
a speed of over 37 mile* sn hour Tha 
time of the flight was 6 minute*. 11 sec¬ 
onds There was a gusty wind of from 
16 to 10 miles an hour More lubrication 
trouble waa the cause of bis alighting 

On July 4th Blerlol set up a new record 
at the Aerodrome at JuvMy This record 
waa made at an aeronautic meet for the 
benefit of the many people who suffered 
from the recent earthquake In the south 
of Franca. Tha flight this day was made 
wtth tha ‘No XI ” machine. After mak 
tug one circuit of the ooursa, Bleriot 
started upon his long flight This flight 
lasted 60 minutes and 8 second* It waa 
brought to a close through trouble with 
the gasoline feed The flight waa made 
at a height that varied from 60 to 80 
feet, and It waa the best Bleriot had made 
up to that time. 

On July Mb and 10th, at Doual, he 
made several flights before 10 000 spec¬ 
tators, but hla greatest performance prior 
to that of July 16th was bis croes-cnun 
try flight of 16 mltea on July 13th This 
flight from Stamps* to within 8 miles 
of Orleans was aoooapUshed early In the 
morning and was broken by a descant In 
a Held near Barmalnvllle The flight 
was for tbs "PrU to Voyage- While It 
was not nitstoary to make a descent, 
Bleriot chose to to this no aa to show 
(CsmMs* os pas* m ) 
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VENTRILOQUISM 

Mahe a Motor Boat of 
any Boat in 5 Minutes 
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(26 68 foe* I and the length of tlie body 
7 meter* (22 98 feel) The lifting (nr 
race la 14 equare meters (160 82 eqnare 
feet) The machine le equipped with a 
3-cyUnder Anranl aircooled motor which 
welgha SO kilogramme* (132 27 pound*) 
complete In running order A 31 meter 
(6 88 foot) diameter Chauvlere wood pro 
peller la driven direct from the motor 
Complete with Bleriot (whoae weight I* 
aaid to be 196 pounds) and with fuel auf I 
flrlent for a two hour run the No XI | 
machine weigh* but 300 kilogramme* 
(881 78 pound*) It riles in the air at 
g up*ill of V kilometer* (74 17 miles) per 
hour when the aurfai i* are loaded to the 
extent of 22 kilogrammes per aquaie 
meter (4 48 pounds per square foot) This 
la about double the weight carried per 
square foot of suifate by moat blplaur* 
It Is probable that this mat hlna whlrh Is 
the smallest and lightest that Llerlot has 



The Yellowstone and 
Other Western Trips 

A VERY attractive variety of low-ftre tours 
through the West and Northwest may be 
made this year, including tours through Yellow* 
stone Park, a trip to the Alaaka-Yukon-Paafic 
Exposition at Seattle, through Colorado and Cali¬ 
fornia. You will add greatly to the comfort of 
your journey by instating that your railroad and 
sleeping car tickets read via the 

Chicago 

Milwaukee & St. Paul 

Railway 

A few of the numerous Western trip* offered, together with 
railroad fare from Chicago, are shown below 


Yellowstone Park Tours I Round Trip to Colorado 


I AA round trip from Chicago to 
11 Ycllowiton* Park, daily until 
September 22d Return limit, Oe 
toler flat. Choice of rout** 
Fourteen different tour* it various 
nte* are offend through the park. 
Stop-over* 


$QA round trip from Chicago 
to Dtnver, Colorado 
Spring* or Puablo, daily until 
September JOth Return tout, 
October flit Choice of routes. 


W*r(8UP«*ag»f f«WtJW0 
ting at ttg single sorts#*. Urn WtM 
lifted per home-power varies from Si to 
41 smarts, aetmdtog to whether too 
motor to take* sa developing n or M 
horse-power This monoplane is therefbr* 
by tor Urn moat eflrient eenplahs Ayt^ 
machine that has ever been constructed 
After his record flight M Btorlot ns 
presented with s grid medal bp the tot 
Chib of Great Britain and alao b t the 
Aero Chib to Frano* A tow days before, 
be and Ctabriri Votrin had been awarded 
the Ostrta prise, which to given every 
three yaar* to the men who make the 
greatest advance In science Be was alaa 
dsoorated with the ribbon to the French 
Legion of Honor as were tbs Wright 
brother* In addition to winning tha 
prlia of tho London Pally Mall (ISOM) 
Bleriot alao won a prise of ft 6M offered 
by a French win* firm two years or more 
The Alaska Yukon Exposition has 
p a prisa of 128000 for a raoe be- 
Blerlot and tha Wright brother* 


memo lamps tv td viknto 

(Conehided from pope 88 ) 
the bulb are then Joined together The 
operation Is known aa tubulating and 
tbs tuba thus made temporarily a part of 
the bulb (urn la he* the mean* for the re¬ 
moval of tha air inside at almost the 
Anal stage In the manufacture to the 
lamp 

I With the filament now made and the 
, bulb waahed cleaned dried and tubu 
lated the filament-bearing stem and the 
bulb proper are assembled at one ma 
chine Tha operation of sealing these 
! two parte can bast be likened to Insert 
Ing a stopper In a bottle the bulb being 
the bottle and the stem the stopper A 
girl Inserts this stem Into the neck Of 
the bulb and both part* are revolved on 
the eealing machine Into Jeta of flame 
where they melt together Knowing the 
exact amount of glaaa that most be 
melted away and the shape the molten 
glass will assume when it cools the opera¬ 
tive Is able to unite the stem and bulb 
skillfully 

Then the bulb goes into another tray 


In the radiator but W ] 
without fuel te 860 kilogramme# (771 81 
pounds) With Hlerlot Santoe Dumont 
and A Fournier on board anl with 18 Q*s 
kilogrammes (3 r 2" pounds) of fuel 
(be total weight was 680 kilogrammes 
(1 214 68 pounds) Therefore this ma 
chine which weighs only 760 kilogrammes 
(771 81 pounds) tarried n dead weight to 
210 kilogrammes (4f2 97 pounds) Tha 
total weight lifted per square foot in this 
Instance was 6 21 pounds—an altogether 
unprecedented kmouut. The machine rise* 
at a speed to 66 kilometer* (1417 miles) 
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th«r exhausted. Thla mean* an operation 
Involving many mora handlings. 

Tha next prooaaa la the measurement 
of tha bnlba for voltage, a work of tha 
greatest poaalbla delicacy Two girls, 
working together, do tha measuring. One 
plaoaa tha bulb in connection with a cur¬ 
rant that llgfau it, and tha light from It 
shines through a small aperture upon a 
white paper screen, in tha canter of thla 
•croon U n faint star-shaped apot It re¬ 
quires n certain voltage In the light to 
bring out this apot 

When bnlba pass ths testa and meas¬ 
urements euoeaaafully, they are then 
ready for the appliances with which they 
are attached to the current-carrying fix 
tores in general use. They are taken 
to another part of tho factory, whore a 
girl places them In a tray Threaded 
brass collars are Disced about the necks. 


ind tha apace between the collars and ths 
seeks la filled with plaster cement The 
tray revolves through a heating oven 
that bakes the cement Into a hard and 
holding mass. The ends of the wires 
running through tht necks are out off, 


Pennsylvania Railroad 


908 Miles in 1080 Minutes 

The " Pennsylvania Special ” is the dxnax of development m 
rsiroad tmuportabon. h a operated pnmariy m behalf of the busy man. 

Under tha tram H tho burnt roadbed. Above the rale a the mod 
completely equipped bam. On the tram a a racked crew Alongude 
the tracks a the best &goal System. Tha combmabon makes for ipeed, 
regularity, safety, and utter comfort 

The " Pennsylvania Special ” has made good for many years. 
It a an aaet to tho busmos man He can recreate on it or work as 
humor or neceaagy drtilra, but he a uang the maumum of bme n meeting 


ha engagements. 

Three quarters of die arc inference of the dock-dial, aS m the off 
hours, a ds daily deed. 

The “ Pennsylvania Special," the pioneer 18-hour tram between 
New York and Chicago, leaves New York every day at 3 55 P M and 
arrives m Chicago 8 55 A, M Returning d leaves Chicago 2 45 P. M 
and arrives in New York 9 45 A. M 
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BBUA1LS ABBOTLABB KOTOB. 

Tnleu the builders place at the dlepoeal of the 
» motor which can run with sbeolute rell 
ability aa long aa there la a pint of fuel left In the 
tanka, further progress of the aeroplane at least aa 
regards length of flights Hernia destined to be greatly 
retarded Nut many moons ago a 24 horse-power auto¬ 
mobile set out upon the roads of Mnasacbuaetts to aee 
liew far It roulit travel without a atop It ran ten thou¬ 
sand miles To-day the aeroplane operator takes hla 
seat graapa bla levers and starts hla engine with the 
forlorn hope that It may continue to run until he has 
covered eome modest atretih of time or apace Every 
moment that he spends In the air he la waltblng anx 
louaty for tho first signs of that fatal 'missing' which 
marks the probable end of hie flight I-atham, with a 
machine which la apparently ported In balance and 
control sweeps easily through the first half of the dis¬ 
tance across the English Channel when suddenly 
motor trouble begins and he must perforce float In 
glorloualy Into the soil The Wright brolhom with 
an aeroplane which Is the pcrfettlon of tightness 
strength and control at the present writing have 
spent some weeks In Washington wrestling with the 
obstinacy of their motor 

Apart from its motor the aeroplane must be con 
sldered to bnve already rear hed a high stage of ex 
reliance Instances of failure of the planes while In 
the elr ere very rare Indeed we do not recall a re¬ 
corded Instance for many months past of the failure 
of a flight through the breaking of the wings or body 
of the marhlue The control. In the best machines 
appears to be perfect 

Why Is It, one asks that an Internal-eombnetlon 
engine which will drive one marhlue over a coutlnu 
oua stretch of ten thousand miles of country without 
stopping, cannot drive another machine through the 
air without showing nil the eccentrh obatinaiy and 
the hundred and one wayB of breaking down which 
characterised the motor of the early de)e of the auto 
moblleT The anomaly Is certainly difficult to explain 
and wa can only suggest a dew of the conditions, 
which In the aggregate may account for the present 
unreliability of the gasoline motor In aerial work 

In the first place the u many If not most of the 
noroplane enthusiasts are obsessed by the fetish or 
light weight and under this obsession they make 
the mistake of trying to build a lightweight motor 
or their own. The result Is a machine which to 
usually too frail for Its work The problem Is fur¬ 
ther complicated by tho fact that this motor la mount 
ed upon wluct at best la nil unstable platform Now, 
aa a matter of fait (hr dot} laid upon the aeroplane 
engine Is far heavier than that upon the automobile 
engine Tor whereas iba letter runs at from 800 to 
200 revolutions per nilntiU the aeroplane motor Is 
always being driven at Its highest speed which Is 
usually from 1200 to 1400 revolutions per minute 
The automobile engine Is mounted on a vary rigid 
■teel frame designed to maintain everything In true 
line whereas the Trains of the aeroplane la light and 
flexible aud where gearing Is Interposed between 
crank shaft and propeller shaft, there Is a liability 
of tha parts being sprung out of line and twisting 
and wrenching stresses sect up Where tha engines 
are ran at such high apnsd particular care should be 
taken to Insure that the parts function property 
Magneto Ignition, forced lubrication ample cooling 
a whether by air or water and generous bear- 
o the wearing parts, should character- 
tor Reliability rather than 
fJgcMSlve wsightsaving should be tha first consider*.- 


ThO thh* la rips thbr ewtory, ttffit 

baa had ton* ex per leave Ip motor coostrttrtlow, to 
take op the building of motors specially stilted 
to the aeroplane and tha dirigible. These motors 
should embody the rips experience and the high-class 
materials sod careful workmanship which character¬ 
ise the beat automobile motor prentice at the p r ese n t 
time There Is no essential condition of the problem 
to prevent the constrnctton of an engine that will 
drive an aeroplane In the sir continuously until the 
last drop of gasoline has been drawn from tbs tank 
Practical aviation Is to-day awaiting the production 
cf a thoroughly reliable motor 


We have received from an advertising Arm la San 
French*o a copy of a proposed calendar, whose aim 
Is to avoid the acknowledged drawbacks of the dreg 
orlan calender by substituting one that is better salted 
lo the requirements of our day by-day life Although 
the Gregorian calendar dates from the year 1682, long 
before that many and various Improvements had 
been suggested for conveniently dividing tha 3(6 days 
of the year Into weeks and months Our correspond 
tints ask “Are we not again far enough advsncod 
beyond the times of 1682 to adopt certain other 
changes’’ and they offer a calendar which divide! 
the 62 weeks of the year Into 18 months, each having 
exactly 28 days. The first of January and the flrst 
of every one of the twelve succeeding months fell 
on a Sunday, and the 28th or lost day of each month, 
therefore falls on a Saturday The obvious advantage 
of this arrangement It (hat, since each day of the 
week must be one of four numbers out of the 28 
(Sunday for any month of the year being either tha 
1st 8th litb nr 32nd Tuesday either the 3rd 10th 
17th or 24th etc ) if one knows the day of the week 
It l» possible to And the day of the month quickly and 
without reference to a calendar 

The additions! month necessary under this system 
lu named by Its Siwnsors Vincent , and It la placed 
In the calendar Wtween June and July 

Thirteen months of 28 days earh however give a 
total of only 384 days for the year and, to accommo¬ 
date the odd day It Is proposed that between Satur 
day, the last day of December and Sunday the flrst 
day of January there should be a day to be known 
as • Anno Day ’ It Is not recognised as a calendar 
day and beyund Its name, baa no other distinction 
to separate It from the last day of December Any 
labor done on Anno Day would have to be a matter 
of spec lal coutrsct or agreement No interest or rental 
will a rerue upon that day and for all such purposes 
It would bo considered a part or Saturday, December 
28th Leap Year Is provided for by an extra day be¬ 
tween Saturday Vincent 14th and Sunday, Vincent 
18th This would be known sa Mld-suno Day” and It 
would be treated In all respects almllarly to Anno Day 

Although there can be no question of the simplicity 
and convenience of the proposed calendar In respect 
or any prospect of Its Immediate and worldwide 
adoption we fesr It must be biassed with those two 
other great desirables the • metric system ’ and the 
longer daylight day" We are not more (Irmly con 
vlncrd of the advantages of this and those propositions 
forslmpllfylng and rendering easier and more pleasant 
the round of dally life and Its duties than we are that 
to bring about three snggeated Improvements will take 
many years uf arduous and persistent agitation 

MXSIXVALIfX IV KOSUUT GRBKUTBY 

In ths Hevue GdnOrele do Chlmls Pure at Appllqnfe, 
Gustave D Hlnrtchs publishes an article In which he 
criticises severely ths return of modern chemistry to 
medieval Ideas—In Hlnrlchs's opinion, medieval error 

While one cannot but regret the Intensely acrid 
tone In which the author writes, and ths almost dt 
rectiy pereonal character of some of hla remarks, one 
le forced to admit that there Is Mine Justification for 
his criticism At the same time Hlnrlchs's artieto 
draws attention to same really very Interesting paral¬ 
lelisms between the ultra-modern conceptions of chem¬ 
istry and certain dlrta of the ancient alchemists. Thus 
he quotes from Bert helot 
lAIrhlmle” (18861, the following pam 
ing to the view of the alchemists, lead 
of the other metals Prom It were produced ths three 
metals copper, tin, and Iron,” 

“Prom lead also silver was made. This Idas most 
have craned qsKe nstars] to tha ancient alckemtoto, 
who recovsred stiver tram argentiferous lend by cupel- 
latlon " 

Again, In big work "AreMotogia at Htotolre flea Bal¬ 
ances" (1W6), Bertbelot qwores from Chinese writ' 

•There are 'mm who say that tm. eha staorta the 
vapor* of creep reap (srptmeot), giving rise to a 
mineral, relied fees# dU, which In the mow of two 
hundred yearsb eeo a sas oca rre rts d Inti 
Attar two bmfred years Mere this 
Into silver, and — 
hesdred ra«* m*or 


"In the presence of water MM Is P 
la changed Into lithium" 

And. more particularly with rtfsrepos t< 
quoted above from a Chine** author, I' 

Ing nitamd of the modern doctrine, pa • 
example by Arrhenius In hla book. *“ 

Chetnie " 

The transmutation of radium oofeprii 
lng series of steps , 

I Radium undergoes gradual dlsln 

1.300 years It la reduced to one-hall 
amount, giving rise to ‘>f r 

II (a) An emanation, which In ths doutoeW 4'dijfeSfe. 

produces W ,' * 

(») Radium A. which In turn splits up, to Itofe- , 
utes, with formation of ' 

(cl Radium B. this again, to >1 mluntor JbrtoW ' ' 
(d) Radium C In 28 mlnutre this latter g»T4kr_"- 
Ill(e) Radium D. Th* substances radium A; 

D are solids and are irausformad to 40 year* totd 
(/i Radium n. This to 6 days generates , + t%> 
( 0 ) Radium P probably Identical with natoflto#^ 
Tn 148 day* this decomposes Into ' ■* f 

th) An Inactive substance, of which tt Iktmkhh#)*, 
whether It Is subject to any further treaaformaf)«£iL „ 
tn the same work the time required tor Ok W»M\ 
mutation of uranium Into radium la given aa 
million yearn This gives for the entire aerie* aftfOOb'- 
formstlons 1,600,001,800 years, 188 days and. M aUto r ' 
utes >'« '* 

Hlorlrhs here criticises ths spurious sppenrwaas of 
great exactitude which Is given by this Slat TOMB* to 
the minute or a period embracing millions of ys*tfs ' 
In point of fact this criticism la booed on a pentyr - 
misunderstanding, for while we may Mere a Ptotodq*- 
alx minutes say correctly to the mbuM, the S t J k* 
merit of tha longer periods obviously nwiaot he &*!#> ' 
rate to nearly sorb a small Interval Of (torn, and then ' 
Is evidently no Justification for adding tefatMr. to 
Htnrlcha does, the succeortva periods to ordsg to ote 
♦aln the aggregate period For tha teaser Intervals 
fall far within the range of the error to tha eattyto 
tion of the long period of 2,500 million years, and •** 
simply negligible In comparison with 1L 
As for Ramsay's statement with regard to th* trash 
mutation of copper Into lithium, attauUsO 
drawn to the recent experiments of M ada m s (fejte. 
which seem to conclusively refute Ramsay's view*. 
For Madame Curie has shown that if ths work la ser¬ 
ried out with scrupulous core, tn ptattnum vwsaels (In¬ 
stead of quarts, as used by Ramsay), there is no olpn 
of any "production" of lithium. Hartley also h*0 
shown that both quarts and oopp«*r. sad In fact pOUJ- „ 
tlcally all minerals, contain lithlam. 

Hlnrlchs's paper contains many other crltlctaOto,' 4 
some of which appear, perhaps, hardly Jes t 18 e d . 'Ws 
presentation hero only stag of too 

to ■ 

cle written to a destructive rather tJ 
spirit 



nm» nut by a 

One method of keeping miflt a 
by beating to 230 deg. F, hot this process etetape* 
the flavor of the milk, renders It IndigsaUM* agdaMfi 
Its chemical composition Pasteurisation at lTT'dagr 4 
F and simple boiling at *1* deg. F, ara)mA toOM 
tionable, but although the germs sf dto*M*. 
atroyed by these methods other reterohee are ktoelft 
atroysd and th* milk, eonseqoaatly, dess Ml 1MHK, 
very tong Free.log is seldom eflscUWs bSeMte?’#^ 
the difference to the fceestog potato of too tor*** " 
constituents of tho milk, as thot whop too ft— ‘ 
malted It does not pornaos Ho crigtook ■ “ 

Cooling to « i 

of teavteg uadUkariM the "homo«ooMty. ffi 
WUty sad notrWvs valu* of too. aettk, a( 
txmied milk to «*ate warmed todfto M 
th# sir It to fonad to i-- ’— -- - 






M ires dt j B) to »U with th* re- 
HWAmitin with kM mr <*»*t<*ma* 
rive lMnch and two 10-Inch 
mmymp M *t a moving target 80 feet high by go 
IPiM *•» towed peat tho fort at a .peed at 
W ** 8Wr Twenty-four projectiles were 
|m in '3% minuses and li hiu were mad* Bines a 
few?® !, fcatttaohlp to from 400 to 600 feet In length and 
M tost In height, tt to considered that, had 
ffl* ft#8* *t a battleship instead of the canvas 
W«7 phot would have found the mark 
Hfie tfftM of aeronautics, in addition to rapid recent 
4MetoWbeBtB la practice to beginning to co-ordinate the 
fetodfti Of testa and reduce them to formula A paper 
fcT to. IX Driawteckl In Cnmptaa Rendu* fives eoma 
fttpretto formula connecting thrust, carrying power 
M*M> eurfaoe, sad Incldsnoe. The mini mom power 
tar weight carried to obtained when the loea due to 
frletton and the peaelve reatotanoee la one-third of the 
ttodtoghoe due to Incidence. The author claims that 
none of b*a formula are tweed on unproved hypoiliaaea 
fat upon direct experiments under varying conditions 


f The r M to hei l e of the United States have ever been 
ttmoas for the greet site end carrying capacity of 
their rotting stock Nowhere In the world are inch 
heavy pHseager and freight trains hauled as In this 
reentry 1 Not long ago a train 3,000 feet long, contain¬ 
ing M Cere loaded with 4 461 tons of coal, was hauled 
toona Altoona to Bools, Pa. Trial waa made to deter- 
|0las what loads oould be moved over the middle dl 
riston, Where the maximum grade has recently been 
Srt down to 03 per oent. The train wan hauled for 
1jto miles at an average speed of 17 miles per hour by 
X Sfngl* freight locomotive 


The kaftisat chimney In the world wes recently put 
(nth servlet* at the large smelting works at Great Kails 
Mont, where It w 111 serve to carry off the gases from 
the greater part of the large plant The ohlniuey 
which Is built of brink, Is 606 feet In height above the 
ground It to 50 feet In diameter at the top and In 
DfaMee gradually In diameter to the base. The flue 
Includes a dust chamber tn which vertically hung 
wires serve to take out the dust from the xmftke The 
But to Mnoved from the wires by shaking mechanism 
Ittd falls In hoppers In the floor, from which It la 
igHddd Into can In a pit below 


Wo note in a reoont copy of Peru To-Day that the 
survey to shortly to be undertaken for a railroad, 
Which Vill exert a most Important Influence on the 
Jpmmerclal development of Pern The line will start 
thUk the port of Palpa. one at the best harbors on the 
West count, end will be carried across the lowest 
finds tp be round In the whole of the Andos range 
to death America, tbs summit level being only seven 
thousand feet tbove the see This to lees than one-hilf 
the elevation or the eammlt of the two existing trans- 
Aadexn railroads In Peru, one of which 1. 14 436 and 
the pthsr 14,766 feet above the sea. When the linn la 
UttUt, eaat-botind freight from the coast of Peru, whlcb 
■oat how make the circuit of South America and 
fftrt go to Liverpool to reach Its destination will 
to serried directly across the mountains to Iqultoa, 
the head of navigation on the Amason River 


glllr'.f engineers ere booomlng Increasingly alive to 
S importanoa of building both track and rolling stock 
Rft referenoe to the heavy centrifugal forces whlcb 
» brought Into play when heavy trains are run at 


UlCTflCItY 

the efcy ea fta is r of Toronto, Canada, wUI shortly 
coll for bid* for an electrical pumping plant aggre¬ 
gating 13,000 horse-power 

A loaf di s ta n c e telephone service with four lines 
Is expected to be opened next year between London 
Peris, Madrid, Barcelona, and Ban Sebastian 
AooonUag to the Times (London ) the Canadian Pa¬ 
cino Railway will grant use of Its rlght-ofway for a 
special wire forming the connecting link between the 
Atlantic and Pacific cables of the proposed all British 
round-the-world system 

A French Inventor M Osbet, has receully made suc¬ 
cessful experiments In the Seine with a torpedo which 
he ran start stop and steer electrically by wireless 
apparatus on land or In a boat Ha expects eventually 
to control the torpedo for a range of eight miles 
Testa ere being made at Brant Rock Mans or the 
apparatus to be Inatallad at the i 000-tout towor to bo 
erected at Washington The Navy Depsrlmonl spec I 
flratlons require that It shall be sufficiently strong to 
send messages 3 000 mile* an I receive them from tho 
sente distance 

BeoMfloatlon of the Grand Trunk Pn< Iflc Railway 
from the St Lawrence River tn Mom Mon Is being 
considered A water-power site capable of generating 
upward of 100 000 horse-power greatly In excess of 
the requirements has been selected at Grand Falls on 
the St Johns River nearly equidistant from the two 
points between which electrification Is proposed 

Among Interesting papers read before the Royal 
Society In Londun receully waa one by 0 Russ upon 
the electrical reactions of certain bacteria as applied 
to the detection of lubertle bat 1111 In urine by imsns 
of an electric current Another by Prof H A Wll 
son den rlliCd his experiments to determine the effect 
of a magnetic field surrounding It upon the electrical 
<Hindu< tWily of a dame 

A patent recently granted to Mr A P Rlotsel is 
expected tn overcome the difficulty often encountered 
In electric welding due to the arc jumping at the 
nearest points of two not quite smooth surfaies and 
the exact position of the weld not being easily con 
trolled Halsed portions on both sheets to bo welded 
are placed In. contact with eaih other and the welding 
temperature readied only ul the points desired with 
a result similar to riveting a saving of eleclrlial eu 
ergy and elimination of burning of metal resulting 
Tha ffitaotxioal World i alia attention to the great 
superiority of the electric to the gasoline automobile 
for olty use with especial referem-e to the anil noise 
campaign The distracting noise of the hitter Is suf 
flrlenlly familiar- to an Invalid confined to the city 
for Instance—the occasional startling explosion In the 
muffler of a charge which has missed fire the screech 
of (.hanging gear*, not lo mention the smell None of 
thoso disadvantages apply lo the elerfrlc vehicle which 
also avoids the opprobrium directed against roc kless 
driving the electric motor being equally applicable lo 
a light runabout which u woman or child can operate 
or to a heavy commercial truck 
Tha gtnatation of electricity by aermotors or 1 wind 
turbines, as they call them Is making great progress 
In England, as shown by an exhibit at the seventieth 
annual show of the Royal Agricultural Sorlely at Glou 
cevter The exhibit Included a 34 foot turbine on a 


taprtas spaed around curves. These stresses are par 
^Starty severe in tha case of heavy electric loco- 
kgtfrsa bplR for use on steam railroads We have ml 
Ho* believed that tha wrack at Woodlawn near this 
far MM due to a conjunction of low center of gravity 
9 g heavy electrical locomotive, high speed, and In 
elevation of the outer rail of tha curve on 
accident happened. To prevent “noelng” 
Mto OScHtottoo. tha New Hawn electric looomo- 
ttotohav* been provided with end pony tracks, and 
fa Mow York Central locomotive* with four-wheel 
Mlks. to both eaaea tho improvement In tha run- 
vary marked. 

fflii‘'We recently remarked, jt baa been claimed 
jto MM authority that an boiler corrosion to 
UMptof “to gObmate act low A paper recently 
jgfafa %t, 4} M Huntley before the Society of 
SMutot ,taAastry. eu taveaUgatlon of the cause of 
gjpjn^ ’ fa to Hfr bolter seems to prove that nl- 

Ep^UdS^Vtth tha electrical theory An In 
Pn^^l^kOCtibA Ot mwtoto eoda need bad no 
jjjffi. wsre found, aapaalaliy sear the 

pricked, were found to 
<fa Stodt powder » onto—ton, 
i a ffitoM exorea of 
totohtty 


60-foot steel tower driving a variable-speed generator 
with considerable excess storage-battery capacity to 
provide for calms. Current was supplied for an eloe 
trie grill, kettles. Irons and fans as well as a butter 
churn a cream separator a circular saw, end a deep- 
well pump Oy division of the storage battery Into 
two parts It la possible to use KO-volt current for 
driving the marhlnee and 26-volt current for light¬ 
ing, tbe Jitter permitting the uee of metallic-filament 
lamps 

An tateraetlag article by a lady contributor to tbe 
London Electrical Review describee the lighting of 
an night-room suburban English home at a cost of 
118 76 a year which Is further reduced by saving made 
Ip other directions over coal end gas for beating end 
other purposes The parlor and dining room have 
two and one 60-candle-power lights respectively coat¬ 
ing 8 cents each for 16 hours’ Service, as compared 
with 714 oent* each for Incandescent gas burner* of 
lower power for this same time TEe life of curtains, 
draperies and plants In the rooms Is said to have 
been twice as long as under the previous gas r4ptow, 
a faring of 13 cents a week for rut flowers alone 
baring been mads Painting and papering had to be 
renewed only one* to tour yean with electric light 
aa compared with every two yean with gas a sevlng 
of two doilare per room per year Electric beaters In 
tbe living rooms wet 14 rents per 18 boor* each at 
ptoVtoMlto capacity, which can be reduced when the 
«Mpa «f# jmm e<K»*b, against U osnts tor gu flree 
, or if- reato for «*J Area, comparing favorably evtn 


Tim. 

AERONAUTIC*. 

A new use for balloons Is proposed by W to 9870* 
of Chicago who sailed recently for Bast Africa ws 
pursuit of natives and big game which he will hu«t 
not with tbe rifle bul the earners Ills Idea Is to at¬ 
tract wild animal* In their unlive haunts by a light 
suspended from a balloon and photograph them la 
suih natural surroundings by flashlight 

Authority baa been given by Ilia Wur Office for tha 
leasing of certain ground u«ar Washington for use 
as a training ground for officer* of tho United States 
army In the use of flying machines Thi first officers 
•elected for Instruction will be trained by I he brothers 
Wright personally and they In turn will tench other*. 
A level tree L of 163 acres almost free from trees has 
been chosou so that the practice or beginners may be 
nude at a height of 2U tout or loss from the ground, 
eliminating as far oh possible the danger of serious 
nc c Idem 

On the 6th Inatnnt Glenn 11 Curtiss who since his 
62 b, minute night in Wlm-ola. l l on July 17lh Is 
Ihe record holder of the Sil.vriru Avihuah Trophy, 
sailed for France with a new and untried blplsus 
similar to that which he sold (o the Aeronautic So¬ 
ciety Mr Curtiss will lie Americas sole representa¬ 
tive In the International aeroplane race for the Ben¬ 
nett trophy at Rhelms cm August 29th and he will also 
compete In several of the other contests to be held 
during tho week of August 82nd above the plains of 
Hulheny In Ihe rhami-agne country 

Messrs Baldwin and MoOnrdy, the two Canadian 
engineers who were formerly usooc lalcri will) Dr Hell 
are carrying on experiments at the l’etawarnti dill 
tary Camp which Is nlcoiil lflfl miles from Uliana 
Canada On August 2nd they tried a new 40 horse¬ 
power motor on the Silver Dart tho Inst ueroplnne 
of the Aortal Expc rlineni Association After insklng 
severe! uxculleiit flights of half a mile ench with both 
men on hoard the rays of tho rising sun daxsled tbe 
RVtutur so that he Moored down too soon struck g 
knoll and damnged the machine This Is the first 
lime on record that the Silver Dart' lies carried a 
paw* nger The speed attained Is said Lo have been 
oxer 4ll miles an tiour The motor has been placed In 
a m w biplane built for tho Canadian government and 
known as Haddock No 1 ’ If the fllglila with this are 
successful It will probably be taken to hnglaml and 
demonstrated tor the British War Olflic According to 
Ihe Minister or War 3300 000 will be spent during the 
next year for aeronnntlc* In the array 

The Aeronantlo Society's aeroplane which was hodly 
smashed oil tho IHth ultimo when a momher Mr 
Alex Williams whs taking Ills first lesson hua been 
repaired again and tried bv Mr Curtiss preliminary 
to his ■anting Mr C F Wlllird who hod iimdo 
one short fllghl before the maihlne was damaged is 
taking ncivnnlngi of all quiet mornings and evenings 
lo mnke practice tllghls As soon us he has become 
proficient he will moke exhibition flights In vnrlous 
parts of the mindly At lln Sex It t\ s meeting on 
August r dh Mr Jos* Do Vlflos gave an IntereitlDg 
talk on model aeroplanes Ho < xll Hilled mid flew sev¬ 
eral novel toys which ho recently brought over from 
I-rxnie Ho express'd surprise nl Ihe slowness of 
America In (Htclilng llio aviation erase tn Paris tha 
children are all building and (lying models from 
which bh he demonstrated frem small paper models 
made on the auol milch can he learned It was a toy 
Eromh flyer ll will Im remembered Hint first aroused 
Interest in Ihe itilghl brothers 

Th* international aeronautical exhibition at Frank 
furl-on tbo-Malii inrinnny was opened a month ago, 
but nothing startling happened unlll Hie urrlcal ol 
the Zeppelin II airship on July IIhI ihe 220-mtla 
trip from 1- rlcdrlc lishafeu oil taka (nnsiame was 
mode In about 11 hours 1 he start « is made by 
moonlight at 3 4n A M and tho flnu 66 miles to Ulm 
were covered In 1 hour and JO minutes an average 
speed of 4Z'-G mllee an hour Then a violent head 
wind sprang up and 6 hour* was consumed tn cover¬ 
ing tho next 68 miles. Near GelalluHeu no headway 
was made for 26 minutes. Tho machinery worked per¬ 
fectly throughout tha trip, and tha landing was made 
on a selected spot amid tha plaudits of thousands 
On luly 28th at Frledrlobshafen a severe test was 
mads In whlcb tbe airship rose to a height or icino 
feet In a thunderstorm On August 2nd n trip to 
Cologne 110 mile* distant, was attempted When 
within 30 miles of that city a severe wind and hall 
storm was encountered and the airship retraced Its 
course at a faster rate than such a vessel has c ver 
traveled before A broken propoller the following day 
put an end to the second attempt Immediately At 1 40 
A. M August Bth however another start was made 
and at 10 16 the airship appeared at Cologne and 
circled th# spire of the cathedral The trip took two 
boon longer than expected cm account of tog A land 
Ini was mads In the suburb of Blikmdorf The same 
day the “Ores* H " made a round trip from Ber'ln to 
Halle CUT mllee) In IS hours and 46 minutes on aven¬ 
ges of 13.66 tulles an bear 
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lyudall has shown that ordinary fabric* art perms- 
■ bk io wninil a* long aa they are dry but lone that 
popem when they arc aoaked with ester The 
quitk**i n iv to inakn the experiment la to aubmerge 
onf hnir or a tort Bheet In water and then lntOTpoee It 
I tween tin i ir and a watih held dost by aa abown 
in the llliiHtiMtlon The tkktaik la eaally heard 
lluough the lry part or the aheet but the wet region 
Intern iiti the amind If both ear and watch aio 
pin l on one and the name aldi of the sheet the con 
tiny take* plait the wet ehiet redeita the Bound 
v hlch biinmec iltatlmtly louder than when the watch 
It. held iliwn to the drj patt of tin fabric Advantage 
may he talin of thl* fact to repeat without appantus 
a clasal al and ptetty experiment uauallv made ullh 
two large lomave mirrors 

Two umbrellas are thoroughly moistened und laid 
horizontally Bonn 1 r to so feet apart with the two 
rode In nllnemont This last tondlllon which la e*sen 
(lal I* easllv fulfilled hr laying the umbrellas ns shown 
with the point f th ini resting on the back of a 
chair while tin handle Is loosely tied to a vertical 
stick stu k Into (he ground The chair may be moved 
laterally the hindie inav he run vertically along 
ltr support the umbrella tod may thereby be get at 
any desired ungle A white thread Is stretched be 
tween the two umbrellas and the rods are apt parallel 
to the thread This Is then cut and icmoved 

If now two experimenters (one for each umbrella) 
place rithor moulh or ear In contact with the rod 
nnd at from two to thre>e Inches from the sliding sleeve 
any word uttered In a low tone la the direction of 
the umhiella will be distinctly heard In the other um 
brella The mice* hewecer will not seem to iome 
firm the dire tlon of tile speaker bnl from the oppci 
Bite side that I* It will be perceived by the hearer aa 
1' the words were uttered In the hollow of his own 
umbrella by some Invisible being Moreover a third 
experimenter placed between Ihe other two beet norm 
what outside the straight line uniting the two um 
brella rods will not understand a word of the eonver 
■atlcm thus carried on though he la hut half as far 
from the speaker as Ihe hearer Is 

Owing to Ihe large el/e of the reflectors the expcii 
ment Is always successful hut 
If It Iaata more than a few min 
Utew care should be lake n to 
sprinkle watei over the umbrel 
las fiom time to lime 

My friend IV of Trlattln who 
takes miuh Inton'd In the teach 
Lng of science In common 
schools bus found another end 
still sailer way of performing 
the oame experiment A watch 
la held about two Inrhea above 
a common soup plate which re 
fleets the bound waves and de 
rreaaee their diverge me An 
other soup plate kept close to 
the ear et an angle of 45 deg 
with thw direction ef the sound 
waves cause* them to converge 
Into the ear I he loud tick 
tae k doe* not seem to e ome 
from the watch but from the 
plate lept < levee to the ear It 
(ea«s when the two plates are 
withdrawn 

At the lute inntlonal Congieas 
of Appllet u mlstry held ta 
London iceenllv Mr Samuel R 
Turku | its*ill* I i |S|ier deal- 
tug with The Relative Ef 
flcleney of the Air and Resist 
ante Kmnvu foi th Manulsr 
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mh« no tui to mix 

Under our system of land surveys the oountry it 
being divided Into square mile* These divisions are 
I nown aa sections, and along the Ilnaa marking them 
are established comer* at half mile Intervals The meth 
od of marking these section lines varies slightly aooord- 



year* after tha origtaklW 
urn, the task of flndtoi ft* oontgfcrtr-- 
and unless every vestige of it n* 
gather with the bearing trees rel ating 
pretty cure to And It However, to a gi 
stanuse these biased lint* art hard to h 
many yean have elapsed atnoe the Waste* W* J 
that the bark baa oompletely grown over, Of M 
Urea may have so Injured the trees that rajf ( 
and then one remains to show when th* «fe»a* 
been Then, again nearby lines that ham been 
for other purposes an oonfuaing and ofUuUmek Og* 
follows them up only to And them ter min ati n g at 
some point In which he has ho interest 
The accompanying Illustration shows how, to tk|a 
latter contingency the line one la looking for may ha 
distinguished from others provided the year to whlph 
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log to the nature of the country over which tbe eui 
lee wadp but tn a majority of caaee a roe k of the dir 
edema prese rlbed by law la placed In the ground at e 
corner nnd I* known as a corner atone When t] 
we Lion lines are surveyed thiough timber It Is 
qulicel also that trtes In clone proximity to the coi 
should be marked giving the township range and 
tlon which that particular corner represents 11 
ate tcimed bearing trees and are to uld to the su 
■iuc nt tilocation of the corner stone In tbe event 
It le tvei deatrnyed or removed Furthermore I 
lequued that tree* along the line of survey *honlc 
maiked Thle Is accomplished by chopping off a « 
portion of the birk on two sides or such trees aa 
(lose to Ihe tine ThlH la known aa the blaied I 
nnd If well marked can be easily followed even m 


n chopped from a pine tree and shows the original 
blaxe and the growth of the tree since 
Daring the past year while hunting for section cor¬ 
ners in Colorado which had been established to IBW. 
great difficulty was encountered In locating the proper 
lines owlug to the presence of numerous other Waked 
lines to mining claim corner* proapect* etc In order 
to determine whether or not a certain line wee the 
correct one a section would be chopped out of one 
of the biases and the rtoge appearing In It counted 
between the biased scar and tha bark Allowing one 
vears giowth of the tree for each ring found It wag 
readily determined whether or not tbe years which 
bad elapsed since the biasing had been done corre¬ 
sponded with tbe number of can since the curve* 
looked for had been made In this way It was possi¬ 
ble to locate the section lines and once on them, lit¬ 
tle trouble was experienced In finding the corners 
Tbe section seen In the Illustration was cut from s 
tree along the line or survey sought and shows twenty* 
five rings which growth Identifies tbe work aa hav¬ 
ing been executed In 1K81 




Cal 


e | re | n 


two types if fur 
dltlon* wl I h would give (lie 
lest vlcld c cmiparl'con waa 
made or the product ns to lie 
carbide r nil! nt nnd It*, weight 
obtained I or cm rev unit Ihe 
result* ahowe t that for the 
scale an which the experiments 
Weis conducted the icnlHtnnce 
furnace waa much superior In 
the arc The beat result ob 
talned with the an furnace was 
t ITO wall hours pet tod grommet 
of pure caiblde while with the 
resistance furnace the same 
nuul Itv of pure carbide wo* ob 
talnod with 544 watt hour* The 
Pact preport torn of lime and coke 
used with the two l>iea 
Jk; electric furnace employed 
Wre gigs given 



The * 1*1*1111 y or Man la Wayllght. 

The blue light or the nky which prevents us from 
seeing the atari In the daj time ta ntrontoy polai 
lied According to the experiments of Corn* the pro¬ 
portion of polarised light may amount to eighty per 
cent when the air Is vory dear 
Tha light of the stars on th* 
other band Is not poUrtatck If 
the polarised light of the iky I* 
cut off by a Nlcol prisrt it Is 
evident that the apparent bright 
nets of the star will be to 
creased to respect to the bright 
neca of the iky Hence the star 
Will become more visible and 
an ordinarily Invisible star 
may be seen 

Thle method would be par 
lltularly advantageous for (he 
observation of circumpolar stars 
These stars are situated at an 
average angular distance of *0 
degrees from the sun and ire. 
therefore In Ihe heat condltlona 
for observation aa tha proper 
Hon of polarised light Is a maxi 
mum at this angular distance 
Furthermore one of tbe two 
meridian passages always oc 
curs In daytime and tea oh 
serration of both passages ig of 
great astronomical Importance. 
It Is singular that thla vary- 
simple method which has bean 
suggested by Balst h not w 
ployed to these observations 
Salet show* that by this use of 
the Nlcol the power of a tele- 
■cope may sometimes bs made 
equal to that of an Instrument 
at twice its aperture without a 
Nlcol Consequently the vain* 
of meridian obser va tions. MfS- 
daily ta dstermtata* tetpM* 
may ha greatly increase* lymg 
ago. A rage prepaid ^ to I 
tourmaline to Ardsy to peroafvs 
real* to * calm Asa Unto tea 
•toe of reflected light, hy 
which they are masked 
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thl* article give only ■ Hint 
U«* of their splendor and 
delicacy of shading. Bo far 
from being drawn by tbe 
bud of a (killed and tmsgtns- 

---— --Iras bad been created by Nature 

tn Prof. St Lodoc*s pbyilcal laboratory at Nantes, 
Ax our rtadara will doubtless recall from previous 
artJctos, Prof Leduc baa been engaged for many year* 
Jo thvsaUgmttng what la called oamotlc preaaure, or 
tb* fOroe of diffusion. Tble force, with which lay 
hoopla are relatively unfamiliar, playa an alllmpor- 
tut part In connection with vital phenomena. It 
driven the humora of plant* and anlmala through tbelr 
vUMla and pons. According to the view* held by 
the French experimenter, It even determine! the 
forme of vegetable growth in fart Leduc baa sue- 
eteded In producing by simple dtffualon experiments 
the moat varied artificial planta, or which we lllus- 
Kwte aome particularly beautiful recent samples. 

The dreoratlv* pattern* forming the main subjeil 
Of the present article are Indebted for tbelr exlateoce 
to the earns force of nature which mnnlfeeta Itself 
wherever solutions of different concentration ere sepa¬ 
rated by a porous partition, bringing about a motion 
of liquid, until a perfect equality of concentration Is 


the thicks*** of which Uses varies from eoms 
tantha to Mas than 1/1,000 of a millimeter if tbelr 
thickness Is between 1/100 and 1/1 000 millimeter the 
pattarna art full of networks of line*, ud rectilinear 
or circular gratings, giving tho most splendidly col 
ored diffraction speum 

These gratings are obtained a lth a large number of 
substance*. Very bean 
tiful samples are pro¬ 
duced by allowing a 
mixture of saturated 
solutions of potassium 
phosphate and carbon 
ate in equal parts to 
diffuse In fact, the 
effects thus obtained 
are quite similar to 
the scintillation of 
mother-of pearl. 

As Leduc points 
out, all living tlnuea 
show the same net 


1 % 


from which the Jaw takas ,u shape Three people pot 
or four seem to lack In tho proper development of tho 
tower portion of the faro by raison of defective mi 
misplaced teeth and weak and Ill-developed jaw*. 
Heuce we deduce that the ‘man of destiny " the mga 
with firm jaw who knoes his own mind" la pr-Mum- 
ably one who was made to chew properly In childhood. 


Tbe following particulars will enable any amateur 
to obtain these figure* of diffusion On a glass plate 
an poured out live cubic centimeters of a 10 per cent 
gelatine solution to which has been added a drop or 
a saturated solution of different composition (prefer 
ably ammonium chloride, bromide, or lodldel On 
the gelatine thna prepared are arranged symmetrically 
drops of various solutions, such as calcium nltrats 
silver nitrate, potassium citrate If this plate be 
allowed to rest on a horlaontal surface the liquid 


fact, not only tn 
mother-of pearl but In 
tho wings of beetles, 
feathers of birds, 
muscles and sinews of 
man, end In many 
other living snb- 
stances, the same 
structure and color 
effects whose produc¬ 
tion no physical force 
so far sufficed to ex 
plain may be ob- 



PUat-llke forms obtained In Ledta’s experiments with osmotic presanrr 


bore described In nbvl 
ously of the highest practical Importance It renders 
It pc sal bio to reproduce the most delicate photographs 
by coating the gelatlno of the photographic plate at 
36 deg C with a gelatine layer, containing truces of 
calcium nitrate on which drops nr a mixture of cal 
olum phosphate and carbonate are spread out 
In order fully to at count for those si range phe 


anil was nut allowed to shove down bis food half 
chewed or unlimited by gulps of liquid—Popular Bel 
ence Monthly 



(aaa to diffusa gradually, generating tbe 
mp*t surprising effects of form and color Cara should 
bt taken to protect tho piste when drylug against 
any shock The resultant picture la glnhd on paste¬ 
board, Ilk* S photographic print, for use na a decora- 
Hire pattern 

Osrtaln anbetanoes will product by their diffusion 
Haas of equal distance, alternately transparent and 


obtained by Leduc 

nomens, the hypothesis should ba made that diffu¬ 
sion occurs not continually but periodically at givon 
interval* of time 


Dentists have made the startling dlai insure that 
they can alter and enlarge the Jaws Id any child by 
simple means, and they hare found that the teeth 
themselves and their srrangemeot are the pattern 


Klrsrlguhr 

Kleaolguhr 1 b a variety of Infusorial earth, which la 
used as a filler for soap sealing whx paints, and other 
produi Is and employed In the manufacture of dyua 
mite, alizarine soluble glass, cements, artificial stone 
article* of gull* perrha and India rubber, and for 
mnuy other purposes 

Klesclguhr la found lit large quantities In Hanover 
where It occurs In gruy brown or pule green layers 
In alluvial deposits and near boils of lignite It Is soft 
and dry to the touih absorbs water rery readily and 
Is not affected by rhernli al reagents at ordinary tem 
peratures Klosclguhr Is fouud also In li«ss«, Hun 
gary Bohemia TuBcany Sweden Finland, and Canada. 

The valuable proportlia of kliselguhr are Its low 
specific gravity (0 2u to fl V!) Its grant power of sb 
sorbing water and Its low thermal conductivity, which 
ninke It one of the liest known heal Insulators. 

it Is extracted from open pits spread on planks on 
the ground, and left to dry under I ho ail Ion of tha 
sun and the wind Arllfiilal deal,cation has not 
proved practically successful, aiiordlug to a report of 
the Amcrhan consul ai Hamburg Drying In oveua 
presents no difficulty hid also no pnrihnlor advantage 
anil has never beta attempted on a largo stale 
(KJeselgulir Is qnltlly calcined hy contact with 
flame.) Various me, hanli hI drying processes have 
been tried and abandoned In Germany Drying by a 
blast of hot air has been eniplujeil to some extent 
but only In wet aeasous or after partlul drying In the 
uanal way The method Is too expensive for use ex 
cept for the beHt grade of ltleBelguhr which Is em 
ployed In making dynamite and when tbe market 
price Is unusually high 

Kleselgubr as It la token from tho pit, contains 
from 70 to 90 per cent or wall r whl, li svaporetea very 
•lowly Air-dried kleseleuhr ritalua from 15 to 25 
per cent of water The dried kleselgubr Is ground and 
packed In bags During transporlntlon and storage 
It must bo tarefully protected from 4 



pressor*. 























Already In (be pages of thla magaslne reference baa 
Ik i n iiiHtlii io the approach of Halley a comet the 
iiiiiat Important astronomical event of the yeara 1809 
and IWIO Kvcry aeventy five or seventy-elx years thla 
itniarkablc hotly tompletes Its far-etretrhlng anil ex 
trcinely elliptical orbit round the sun 
tVhen the comet sweeps round the Bun at Ita near- 
ret approach or perihelion, It paasos within (he earth’* 
orliit while at Ita fartheat Teeth or aphelion It Ilea 
nulnlde the couflnea of the solar system Thus during 
the greater part of Its long Journey for at least 
is venty three years out of the m venty five or seventy 
six, It Is Invisible In even the most powerful tetu 
mopes It Is then <liscribing that portion of Its pstli 
whlih lies outside the orbit of Jupiter When how 
i v* r It Is within the orbit of this planet It Is near 
nrth to be visible In our evening or 

sunward night It Is discernible only 
oplr object but each day witnesses 
irlahtneHs till nl length It Is visible 
naked ey* Is Indeed eoiisph onus < nough to 
the vase of even (he Indlffi rent beholder As 
l Is easily ueen by the mmlded eye for some 

Its brightest phase— wbli h II will do 
first wiek In lune 1910—It rapidly 
ghtiiess and Is soon lost to view In 


islrouoniy their rare as If 
V and (onllniioiisly In our 
Die Invisible bonds of law 


inylng llgiiro are glim posl 
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however, for southern observer* that there l> * fcofio 
that some observatory sonUi of the line may have the 
good fortune to pick up the comet before the length- 
enlng nlgbts will ensble northern observatories, 
srrued with bogs teleecopes, rasdlly to pick It up In 
the northern autumn From September 1908 to 
March 1D10 the comet will be well situated for ob¬ 
servers all over the world, being then high up In. the 
midnight sky 

By the month of April, 1910 It will hare passed 
right round to the evening sky, and toward the end 
of the month It will be lost In the raye of the sum 
During Mb> It Is for a brief time a morning star 
but In lime li has ngaln stolen round to the wesi and 
should in that month Iw an objet t of consplcnous 
brightness In flie evening sky of southern latitudes. 
It will remain an evening star till Octobor of that 
year when once more It will pass behind the sun 
and then will appear as a morning star By this 
time however It will lie rapidly dm reaslng In bright¬ 
ness and will soon be lost to view 

There are few more interesting chapters In the his¬ 
tory of aetrnnoinlrsl research than that which tells 
the laic of the tracing tank through the long <en 
tnries of (his remarkable comet Chiefly through the 
devoted labors of a group of classical and Oriental 
scholars we t an trace l»i k the appearances or Halley s 
cornel through twenty lenlurles surely a long enough 
period lo give It a distinction among comets 

Borne of these appearances are of unique Intsrest 
On the 9ayeux tapestry there In a fnmons picture of 
the tomet which appeared In 1066 and which William 
the Conqueror regarded as s herald of victory for hts 
arms Hind proved thal this fateful star was none 
niher than Halleys comet 






—as they did In eclipses between regularl 
ring phenomena. Possibly the four which tl 
posed messengers of doum raised In the bear 
learned or unlearned may linve led the ane 


««n«t to yfc 

of pulUhg tbs oohaot hack fa-it* aittfe 
decimal ng Its centrifugal Com brie# wlwlw', 
quickly again lo (he sun. Iray Plhhet efth^ft 
the inn tn» at the comet mom or Use, Mmlmmmc 
Ing now retarding its Journey Because of e*eh 
terferencea" IU path round Urn eon is g dnso-e* 
curve, and sometimes bscauss at hlndranoas dif jjhd!' 
way. It take* seven ty-seven yean to ratom. while at 
other times It te Incontinently poshed oaward gad , 
Ita round Is seventy-flva years. 

Thus if there are planets beyond Neptune U»ey vrtll 
make their presence felt In disturbing the eemat m, 

II pasaea Ita aphelion goal. 

Hnough has been said to indicate how much later- 
eat attachas to the appearance of this eomat In XIIA. 
end how eagerly Ita coming la being watched end- 
watted for 


It may be of Interest to present sows of the load* 
Ing points regarding the present state of the nitrate 
Industry In Norway, using the Blrkeland and Byde 
electric are furnace. In this pro ce ee , the gases com¬ 
ing from the furnace are rapidly cooled so aa to pra- 
vent a decomposition due to the heat In this way the 
yield Is Increased Since 1906, when the first plant 
was started at Nottoden Mr Blrkeland has been 
making researches with a new tubular furnace On 
the other hand, the Baden Aniline and Soda Works, 
of Ludwlgshafen which le associated with the Nor¬ 
wegian enterprise is also studying a new type Of 
tubular arc furnace but without the use of a magnetic 
field for blowing the arc It appears to give satisfac¬ 
tion and will soon be need experimentally In Norway 
The question or fixing the nitrous vapors Industrially 
has given rlee to many researches At Nottoden, the 
pi ot eases are kept secret us much aa possible, how¬ 
ever The gas coming from the furnace Is taken to 
oxidising towers, where they remain for a certain 
time and In this part the nitric oxide In 
finally transformed to nitrogen peroxide. 
The latter Is passed Into large granite 
towers of 35 square yards section and 
t Kb reel height and the gas la acted upon by 

a water aprey Nltrlo add of 26 per oent 
strength Is thus formed and thl* can be 
, used for preparing the nitrate of lime, 

(ft. which is need ns a fertiliser There r*- 

W” mains 20 per rent of nitrogen peroxide In 

T the gas coming from the towers, and tt Is 

\ paused Into wood towers resembling the 

,__V former and Is there aded upon by the elk*- 

" v\v line solution such as aarbonate of soda or 

lime water After this treatment the gaasa 

- - do not contain more than 3 to 6 per cent 

' Of the peroxide The preceding products 

allow of obtaining nitrate of lime by 
neutralising the nitric add by roughly 
broken limestone, and the bath Is evaporated 
by ttie waste beat or the furnace The nitrate of lime 
for chemical purposes Is delivered In blocks, while for 
sgrliultural purposes It is crushed and lifted On the 
other hand the treatment In the towera by the car- 
























am put of tha country The line belongs to an ex 
tonrivs ayatom of railroad* known a* the HhRtlsche 
Hahn and it I* designed to give a long needed passage 
through the picturesque Davos-Landwaaser valley for 
OP to the present the valley has been traversed only 
b|r aa ordinary road Hereafter the well known moun¬ 
tain resort of Devos will have a direct connexion 
with the region lying to the south The line thus 
gives an outlet to the center of the Oraubunden ran 
ton, and paesengera can easily reach the different 
parts of tha Bngadlne region by raft The new rail¬ 
road section Will thus be a great advantage for Davos, 
so that the resort which Is slresdy much frequented 
Wtll have a Still greater development after the rail¬ 
road llna la finished. Connection le now made with 
the Abu la railroad, which le another of the Swiss 
llna* recently built In this region 
Work on the construction of the new line, known 
as the Davoa-FUlaur route le actively under way at 
th* present time The railroad le of short length 
like many of the mountain lines In Bwltserland for 
it la scarcely over 11 miles long Still it presents 
many Interesting feature*. A gage of 1 meter (19 3T 
Inches) Is employed In this case Davos the starting 
point of the line lies at an altitude of B 019 feet above 
ess level, while tho southern terminal at the locality 
of Filisur has an altitude of *621 feet, so that the 
gradients on the section are considerable The maxi 
mum gradient la 3S per cent and the minimum radius 
of the curves 380 feet The track la laid upon steel 
ties. Following along the valley of the Tjindwaeacr 
which after Bchmelxboden narrows to a deep gorpe 
lying between high rwk walls the route le one which 
tourists will And agreeable for Its plrturcsque charm 
ter On the motion between tho above locality amt 
Wleeen a considerable amount of work baa been done 
In the way or tunneling and building viaduct* In 
•11, there are six tunnels, the longest of which la the 
Bllberharg tunnel in Ita conelructlon springe were 
met with which gave some difficulty After crossing 
the mountain torrent of Monatalelu, the line ranches 
the locality of Wleeen near which le ellueted the 
greet viaduct, lyln'g between Wleeen and Flllsur The 
main central eplui lying over the Landwtsser stream 
la 181 feet, and tho height of tho arch above the level 
of the stream la about 300 feet It was difficult to ob¬ 
tain suitable building stone In the region Com rete 
wax need for the main body of the work and hewn 
granite for the fating At the top of the arch the 
width la 1!« feet and at the base the width I* 183 
feet The thickness at the summit la 6 0 feet and at 
the bottom 10 feet for the masonry On each tide of 
the main arch there are two arches of amaller slxe 
having 85-foot span and lying at the name height 
above the level of the atream In order to carry out 
the work of building the prim Ipal arch there was 
thrown heroes the stream between abutment* an Iron 
treltlxwork bridge of 3 feet width which was held 
upon two suspension cables these latter being an 
cborad at either end The vladuit Is built according 
to tb« designs of M Hans Stuiler, one of the leading 
engineers of tha road 


fltetantifte Am«fkah 

Marla Farm’s excellent monograph on the canning 
and preserving of fruit I* continued Twenty five 
years have elapsed since Arrhenius advanced the the¬ 
ory that acids, bases, and salti In aqueous eolutlou 
are dlsaoe laled Into their constituent Ions Now that 
the storm of contention aroused by this doctrine 1* 
clearing It may not be Inappropriate to consider more 
calmly this proposition of Arrhenius s, to reinspect 
the foundations and to weigh without prejudice the 
successes and the failures of the lonli theory This 
ha* been done by Gilbert Newton I-ewls In a thought 
ful article entitled The Use and Abuse of the lonU 
Theory The Engineering Electrical and Trade 
Notea will also be found as usual 


Thanks to tha speed of modern steamers and the 
development of tha railroad system In India, the base 
-pf the Himalayas Is now only twenty days’ Journey 
from Mediterranean porta. Hence mountain climbers 
Who wish to distinguish themselves by lofty ascents 
or explorations have undertaken summer expeditions 
to the high mountains In northern India. In the flrst 
rank Of these explorer* stand Dr and Mr* Bullock 
Workman, Who since 1898 have made five expedition* 
In the Ifknalarms Their latest exploits are recounted 
*lp Ike opening article of the current RnrvLEMicsT, No 
1K4. b. Qeyer contribute* much curious Information 
In pn article entitled "Snail Gardens." Dr Reiner 
IftrtIn- writes on the subject of the Inheritance of 
sraulred ehaAcUrs In bacteria, and shows how It U 
JrWfltVIi by krttffclal means to Impress upon a living 
.y'brpanJsm a new and definite character which Is 
- hereditary and which remains constant through a 
Pm 4 and hsdsAatte number of generation*. An ap- 
_ - -- ——* Idea uf the form of eur planet I* 

__ rnmmt acquisition of wlence Dr 

^nhtertal Oeodetlc HxprflHon 
^qfc hdw tMa nsw kaureledge Is Obtained The 
* osU tnd ltd l ees on* are taken as the subject of 
article tty W Burney Smith. The 
^ -“ttf ntetal te a p*W technical 

jjjjgPwmpA *** 


The sixth annual tour of the American Automobile 
Association better known aa the (Hidden Tuiir waa 
completed at Rimeem t’lty Mo on llie lout nf July 
after a more than usually strenuous Journey of nr lien 
running days from Detroit vlo Cliliago lo Denver and 
hat k to Kansas City 

It la Impossible for us with (he apace at our die- 
IHRial to give even an out line of the porfonuaniee of 
the varluus cars or the incidents of I ha trip hut as at 
least half llio apace In a numbtr of automobllo trade 
journale have been devoted to auih details for three 
successive weoks It Is perhaps hardly neiesaurj 

rh«r< arc however several features of tho tour 
worthy of nspetlal mention even In a non-spectallat 
puptr 

The roods are agreed by a number of veteran (Hid 
dun tourists to havo been tlu wood ever encountered 
varying from axle-di-op aaml to muil as deep and per 
Imps worst oiledeep rule In hard baked gumbo 
lu several rosea Lbe entire erew of a iar was thrown 
out by crossing too swiftly In descending a hill a 
concealed water bar or similar ubatruilion grass hum 
nimka and even bowlders graxecl axlus and under pans 
snd lirldgea on the prairie roads had to lie r< paired 
lafore safe for iwasagi Considering these dlflliultIra 
the fait that 8 <ur» llnlahed with peril*l roail scorra 
(without losing marks for dela> hrinlngi ripnlrs or 
adjustment e» route) as many as 21 out uf the 12 i on 
testing ears covering the tlrst 810 miles to Minin uiioIIh 
0\er perhajm the worst roada encountered without Is 
lug penullted la strong testimony III favor of tho i lalm 
that tbe reliability or Anurhan manufacture has 
n aihed eometliliig llko perfoetlon Hven tho expeited 
spring troubles were «onsplcuntislv fiw 
Whereas In former years tin (dlilili n lias beein ion 
alderedtolma big i nr tour small i ars havlug hardly 
a fair ihame to make a showing pi uporf Innate lo 
their cost on attempt was modi this yenr In tho sys 
lem of marking anti distribution of the tiophlee to 
plate the smsller iara on equal terms llie reeull 
however still show* that the lest low powered tar Is 
hardly equal to so slrtnuoue a Journey 
Great lios|>IUi)Uy wa* abown to the tourist* at pm 
tleally evi ry town and village passed Detroit Mlnne 
upolls refill Denver particularly distinguishing Hum 
selves anil fnrinirs’ famllle* lining the route oven 
In remote districts The latter seem lo l-o ovinoinliig 
their lioetillty to horsclcsa veil lilts not nn rely mek 
lug way for the automobile ami taking Its dust with 
a ls.ltsi grate but themselves adopting Itn use to 
avoid those alternatives Tho Interest shown by IIjh 
agrlrullurlst In the tour should benefft pnrtli I pants In 
the latter lommerclally lu these days of high priced 
grain and promteo of abundant i raps as well os mn 
terlally aaslstlng the universally heneffmit cause of 
good roads 

The Glldden trophy for tho lurgest airs and tho 
Howit trophy for runabouts wire won by Pierce Ar 
row’ ears throo of whlili ffnlsln-il with perfee t road 
scorn the two winners nttually having no marks de 
ducted for any re-adjuatnu tits to he made at the finish 
to put them In the perfect rendition In wlilili they 
started whlili Is certainly ft most remarkable show 

In* 

The Detroit prise for Intermediate cure was won by 
a Chalmers-Detrolt car |wo of the three Premier 
cars entered also finished with perfoit scores 

A remarkable record was made by a Rapid com 
merclal delivery truck which was sent on the unai 
customod i800-mile tourney by its enterprising wann 
farturent carrying over a ton of baggngn and acces¬ 
sories for the tourists on solid tires It not only 
rendered yeoman refries hut actually would havo been 
uniamallrad on several of the worst day*’ runs had It 
boon competing with the touring ears and climbed 
Plke’R Peak a* a diversion during a pause in tbe tour 
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record flight and of other record* which he hi* made 
appeared In our last Issue 
The extremely rapid progress being made In avi 
Hllun In Frame Is truly astounding One of the man 
who has made extranrillnnry |nogress Is M Roger 
Bummer Ills record In date Is truly remarknble and 
Bhows Unit when one oucc Icarus Lo fly nn aeroplane 
there Is a fascination even greater than that expert 
entctl with the Hulumublli During six consecutive. 
cluyK from Inly 1 th tn isth Inclusive M Sommer 
mudo the following flights I ily 11th two flights of 
IB ami ID minutes On Hi Mth a flight of 27 mlu 
ulei in a height of from hi lu fin feel revering a 
dlslnmu of 12 kilometers (73 miles* outside the Uin 
lie of the aerodrome within 10 minutes On July 
I Till a 30-iiiliiule flight during which 12 liters (3 2 
gallons) uf gasoline were consumed und on tho 18th a 
flight of 1 hour anil 4 minutes On Inly 27tli this 
time wns Increased to t hour 21 minutes and 3rt 
sc.iilids On AiikiinL 1st lie llcw 1 hour Mi minutes 

days later lie made i flight of . limns and to secuuda 
which up In the lime of om going to pries Is the 
longest record nmile by a foreign aviator M (laud 
art Is another beginner who has recently mot with 
considerable success On Inly IKtli at Juvlssy he 
made Ihrec lire nils or llie ni'roelrnnn In a gusty 
wind covering n distance or alsmt 4< - kilometers (2 5 
miles) Blurting at I II A M on August 7th In the 
moonlight he niude a flight lasting 2 hours 27 min 
idea and IB secondu tho ultitudo attained vnrylrfk 
from 2(1 to 90 fee t IhlB Hiirpcisscs the record of 2 
hours ami 20 minutes mudo on December 31st Inst by 
Wilbur Wright uml Is an endurance record for an 
aeroplane 

(apt Inbor made several flights on the (hump de 
Mars on Inly IKIh wllli his Volsln biplane Two dsys 
later ha made six successful flights nt Belfort after 
which he shipped his mm him- lo Vichy Tor tho avi 
I lion meet On Tilly l-llh lleury Harman made a 
flight of I hour nml 21 minutes nt Chalnn* 3 ho 
flight Htaitcil hi H 17 I’ M and terminated at 9 40 
whan tin gntlu ring darklicsH nhllgcd Harman to de 
scond 111b new machlm hBH tin tall plmnl farther 
apart than the former chip and Is titled with runners 
I n stead of win* Is llie Uulanilng planes are placed 
between the i ads of the mnlii plane Gu Tilly 21st 
at ((talons Mr Hanimn took up Mr CncMiiirn lu a 
new machine whlili tllr latter has Just pur. baked It 
ninde a circuit of the camp a distance of about l 1 . 
miles 

Hrom tin tilsivc it will lie seen that the aeroplane 
I. making gn al atrldcs In I rani e Nn lesa than 
fuilvHlx machines hive Ism iiitcre-d for (he grent 
aviation meetIny, cl lllic 1ms dining the week Is gin 
uliig August 22ml mid at this meet lag ivlatlnn abroad 
wtll for the flml lime lie put on a sound footing 

COHPLETIOM or THE OOVTHHMEBT COHTRAOT BT 
ORVILLE WRIGHT AT TORT MYER 

With the ninklng of thi Imuilli . rosscountry speed 
tost hv Orville Wright al I urt Myer on July 30th as 
input loin d In nnr Inst Ihsik tin guve riiment require 
on Ills for a heiivlcrlimn nlr living mm him were reni 
plcl.lv fulfill 1 I In spied live rigid by the mm blue 
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i while on the 
reliirn trip tho tw luge speed was 47 4 1 miles an hour 
As the heiniiH off* icil hv llie gnvi rnniiul wns $2 r.oo for 
emh mill pc r hour In iixuss of forty wllliout taking 
Into ecinslderiil Inn frail Inns of a mile llie Wright 
brothers received a holms nf *[", (MSI which made ft 
total c>r 3(0 non Tor their machine 

rile more one considers Mils remark cbla flight the 
more the exi ellcnt qualities of the W right lilplane 
and the during of Orville Wright In making tin erosa 
country flight lu Aloxandrln \h stand out With 
c acinic what smaller nun hlne tliun that used last year 
(the planes are "fi feel long bv fi 'set from front lo 
rear) soma I 200 pounds nf weight wsa curried at a 
speed of 42', miles an hour with nn cxiicndltiire or 
not ovsr ■'0 horse-power This means that 'he ma 
chine lifted 40 pounds or inure por horsopowir i\ 
pended and 'arrlnel this weight ut ft faster speed than 
ban evrr been shnwn 111 an ofllilal lest by any other 
aeroplane Tlio weight lifted per aquure foot of sup 
porting surface however whs muih leas than In the 
case or nierlot with his No XII monoplane for lire 
Wright machine carried only about 214 pound 1 




■ Blerlot lifted over 3 


The H| 


muon cBAinm flight red other record* « 

TX-AE0E 

We reproduce herewith several photograph* show 
lug tbs start of BI*riot across the English Channel, 
and *lso shewing btm flying above the Channel when 
beyond right of Und There photographs give tn 
sxosllsnt Ids* of tbs birdlike appearaneo of Rlertot’s 
moooptan* when to flight A full description of hU 


the Inttiu altalnod In an official test nt Doual Hriin.e 
last month was 10 miles per hour less than Hud 
reuched by the Wright biplane In Ita teat at H»r' 
Myer although Bleriot’a monoplane had appr.m 
mataly the same horse-powsr and lifted firm tb nil. 
tha same weight A comparison of the two iuii.IiIm.^ 
shows very neatly therefore the greater lift Ini. 
power of a slngln deeply curvnel surface over supor- 
posed slightly curved surfarca and brings out 
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thn mil that whan aoch a outface b naad, u 
uiid I In rune sllh the Bleriot machine, apeed 
In hmii III. ml roi lining power On the other 
hnml lioni\i r us a practli el machine tor tho 
M „, „f porthinm the monoplane of Bleriot 
„jlers illHilnit niliniitiigea In the way of amull 
PHI H Oiupieil light weight of the appnralue 
mil paili |K>rlahllll\ After mHkliig hla 85- 
mill rnsu-tiiiiiilri Might from Mumpes to Che 
\llh mi lull lull 1 isl lllerlht dismounted the 
sings nr Ilia min him faHteneil Ibi m to tlie sides 
it I In limli linnu a ml timed the mmliliie over 
tin ro nl mi Itrt tlilii wild la In 1’arlH a distance 
of II iiiIIih nrrli lug there hy evening Thu 
perfonuuni ( nr Hin h n fi nl hIiiiwh the superior 
iiilaptnblllly for win purpuNis and for all prar- 
ilittl iw« nf (hi monoplaiu tspe of aeroplane 
inniinted nn whieln uh compared with the hi 
plane Ijjie of machine mounted upon runners 
and riipililug a marling rail and dropping 
weight to lumnh It 

Tlie tulflllmi at ot the apeetflrattona of the 
llnll.-d malm gnieruim nt for u heavier than air 
(lying IIIHihlne MinrkH an era In Ihe development 
of in rial iiiiiigiilliin 11 lien these apei Ifli iitloiia 
were loaned In fie. milter 1107 the Wrights hail 
not demonHtrnted am of (heir rlalnie the thief 
of wbleh mm lhal thiy Imd ITown for 18 min 
■■tea mure than two jenrs la fore Han I oh Oil 
mom l-uriiiiiii nnd I h In grange hail made little 
more thuu Juinpo anil tin art of aviation wnn 
In Ita lutau i as far aa any prmttml ilemonstrn 
lion of wlmt hud alriady been dnno hy the had 
nn waa lonrtriiiri 1 lie epei Ihi atlono IhhuiiI hj 
Ihe Mur Lk pnrlmenl ivqulretl an enduram« 
flight or one hour with a poa«eng«r a <ross- 
eountry »|ieed teat with a pnaaenger for u die- 
tame nf len milt a In whltli a apeed of nnt less 
then 18 mllea an hour irniat he ehown and Ilia 
■ urrylng of suflh lent fuel for a 12 r, mile (I 
hour I lllghl Ihtae spec Ideation a were ao 
rlgoroue that even the moot hopeful aviators 
were doubt fill whether they rnuld be rulfllled 
hut when Wilbur Wright (Uw for 3 houra nnd 
20 minutes on Iheember 3lat laat In Franu 
all doubt wan dlMptlled iih to whether or nol 
thn Wright lirolherw tould fulflll the apeilfliu 
Mona Nevirtheleua Die beat apeed allow u hj 
Ihe Wright mm blue In Fniuo In tho dim nun 
ape«l teala there did not exceed 18 mill a an 
hour vorv uiurli and there waa ionau(|mnll> 
itmalderubh doubt na to how faat the mm him 
i mild travel and how imuli Iioiiiih tlrvllh 
Wright would win Arii r miking I In. lumird 
oua trip over Hcurnl drip vulli >H mid high hllla 
hr expreftHid hla Im lier that hail there be. n iio 
wind to drlvi him out n( hla umrsi he would 
have niudu t-l nillta mi hour and retelved the 
full boniia Tin hilglil wlilih lit attained It 
pawning n\ir I In willi >h waa tun to iiio 
feet When tin (nil la iniiald.r.d that had 
the motor atoppid taith men In tliu aeroplum 
would have lieen In Iniinliunt danger or Inalng 
Ihelr live* from the dement of the nun him on 
Ihe tree topa one irii reudlly me that tin mnk 
lug of thla Might rcqulriil more during I him 
the making ot u lllghl arroaa tin h ngltali ( him 
nel Nol only thla but two lives wen In Jeup 
ardy all tin lime 



A gllupee of Bleriot abort I y after hla (tart. 



Bleriot In mid-Charnel 

BLXKIOT'I 7LIGHT AOXOM IHI IIOLUH OHAJtnL. 


Them are aaroWl new aT tat ^ hTFrapao 
giaoet telly m bhM»i saw reoorte (SBot 
amoog tbeee -to H. Pnalhaa, who; with hb Vfc*- 
■In hlpiane fitted with a tall and a QttatOA y(jtr 
volvtng -cylinder motor, on July lfith Bttdfi 4 
orooa oonotry flight from Donal to Arras, a dte- 
tance of 18 mllea. The flight waa mate ra ft, 
minute*, at an average apeed of 36 4 ail lee as 
honr Next to Bleriot, M Pun I ban faolte tho 
record for croea-country flying In France, He 


to a height of 110 metera (393 8 feet), nnd that*, 
by beaten Wilbur Wright’s 110-meter (350-fo0t) 
record made on December 18th last at AnvooMi 
gome of H Panihan'a recent reoorte made at 
Donal are aa follows 13 kilometer* (7& mile*) 
In about 16 minute* at a height of 30 meters 
(98 rest), July 33rd, 1 hour 17 mlnutee 19 aho- 
onds, covering an oArlal measured dtstanoe of 
48 178 kilometers (30 mllea), hot actually trav¬ 
ersing a distance of 70 kilometers (48 6 rail eg), 
when the wide turns are considered 
July 18th, M rtulhan raced M Bleriot With 
the latter's biplane at Doual, over a distance 
of a kilometer (0 821 mile) In a tenl-ctate. 
Tbit waa the Brat time two aeroplanes have *n- 
guged In a race and the fact that these wen a 
biplane and a monoplane with two distinctly 
different types of motors made thla race all the 
more Interesting M Bleriot won In the time 
of 1 09 an average epeed of 83 4 miles an hour, 
while Paulhane time wua 1 37 an average 
speed of 23 miles an hour The same day If 
Bleriot won the Prlx du Nord by ooverlng 3 
kilometers (1 4 mllea) In 3 minutes 29 seconds 
Although America was the flrat to secure aa 
aeroplane for the use of Its War Department, 
several other nations are quietly working to 
develop machines of their own In England, 
(.'apt Cody who however haa not been elded 
very much by the government haa lately been 
making successful flights with a biplane nearly 
twice the else of Wrights’ On July 9tst ho 
flew 4 miles ubuve Igcffan’e Plain near Aider- 
shot This la the flrst biplane according to 
Capt Cody In which every possible effort haa 
been blade to avoid head resistance H# ha- 
llevos I hut hla machine haa leas head resistance 
than any other ao far construe led of tho asm* 
alee nnd with an engine of nbout 30 horse-power 
he hue llown successfully at good apeed The 
Freni h gov. rnmvnt also la experimenting with 
u biplane but up to Lhe pn sent no attempt haa 
been made to purchase suih a machine from 
any of the numerous constructors. Orville 
Wrlgbt expei ts to go to Germany very soon, 
with the Idea of selling a number of machines 
to the German government Italy has already 
acquired one Wrlgbt aeroplane and will prob¬ 

ably have several more soon The Austrian and 
the Russian governments are also Interested In 
aeroplanes for war purposes. Up to the prese n t 
time however our country and Italy are the 

only ones which have aeroplanes, and which ore 

rnadv to pun base mort of these machines In 

the near future It la probable that new spec! 
notions In which greater requirements will he 

made will be Issued within a abort time by Our 

War Department 































O piw t lw M Maple trees 1 b wood-lot to determine avenge rat* 
ef growth In tury decade. 


A clam In silviculture gathering need or map lot It 
large afeeet 

AM AJIIUCia VOUITBY KHOOL. 


meet rateable twee regard lea* of the destruction to 



oua tree* and their itoraRt dry In baft* or burled In 
niolit sand In the spring the wedH arc Inker and 
planted In forest nurseries Uu students doing the 
actual work of planting and <ulllvntlon Numerous 
trlpa are mode In the Vi Inltv of the college lo Htmly 
natural reproduction of the foreal Near by Is a 
State recent* of aeyeral thoiiaaml ni re* and the State 
Forestry Reservation Commission has Riven the ml 
lege an annual privilege of going upon this reserve 
for study and demonstmtlnn In foroatry There la 
no other forest school In Ibe country that has so 
large a tract of wild land so near at hand and ao 
available for study at all times. Last year one of 
the advanced classes made a topographical sketch of 
a large gap In the hills which supplied the college 


at the end of the junior year are spent in inmpliiR 
upon some large wood lot In the State when lilt bms 
net vtrv prailleal training In ramp life In the call 
milting of timber and Its actual rneaaureiiii nl by 
various mcihods rapid Bkitihlng nod nmpplni, of 
tores! arms and In study of tree growth bv uniilveW 
of irer trunks Frini the data obtained in the field 
a mup Is node and a plan drawn up for the mrreii. 
management of the wood lot There are many lotu 
ttons In Pennsylvania which arc admirable for field 
work because within a small area mtu b. a Inrgi 
number of varieties of trees form lug a mist cllnneom. 
growth An opportunity la also given the moduli', to 
Investigate the different varieties or soil the evtcui 
of the watershed and to obtain other data wbhh 
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W Of great value In connection with their futon kind of employment tint they need Consequently the 
ion work U eloeely connected with the vocation of the 

ring the lait year the members of the grad net- farmer and the one who completes the course of study 

mg i lane are put through a very rigid test being re- with the view of becoming an agriculturist Is In a 

qulrccl to spend at least four weekH In some forest position to get the moet end best of bis woodland 

tiglon either In Pennsylvania or oilier States They and to make It a permanent resource 

in sent to a lumber camp where they make a II ma> be added that the length of this course Is 
eludy nr lumbering as associated with forestry This four years the llrst two years of which are devoted 

month In tin lumber woods Is taken a* a part of a largely to foundation principles, which are absolutely 

.nurse In lumbering In which each operation from the urns saury to the proper tralnlug of the forester Be¬ 
ll the tree to the finished prodmt Is thoroughly ginning wlLh the third year they take the men and 

used The men are provided with an outline to give them two solid years of training along forestry 

hem In their HtudleH anil will prepare a .oinplele mid ilosch relaleil lines In connection with the 

t on the lumbering o|srollon whiili they Investl n.tunl furestrv work the students tdke such subjects 

They lire also plat ill during the summer vara ns fish and gomo preservation disease* of trees roads 

where they will get the most practical experl and trails elemontary irrigation engineering elements 

In forestry o' mining In whlih they are tnnght In an elementary 

git the men In lou. Ii with prniliial forestry as way the mining of various minerals the tlmherlng 

taint. carried on by prlvati Individuals through of mines and the laying out of mining claims The 

Itate and In Its various forest nurseries as well students are also glvi n a pra.ll.al course In timber 

le work of mniiufm luring uunpnnles who put testing In their mechanical engineering department 

nuls and equipment used by thn foresl.r one or - — 

trips are marie . in b year by 111. Juniors anil AW ELIOTXOKAOVXTIO PRILL 


t.en designed by Ihs ttcrman engineer Bur 
Hits mathli.e Is Intended for use In all brar 
the Iron Industry e g In boiler shops shl| 
erecting shops, and the like 
The Ingenious lomblnatlon of an electrica 
with an electromagnet adapts this machine 



boring milling rounteralnklng and broaching Ktao- 
trcuiiHgnets placed on both Hides or the drill spindle 
throw Ihe ma< hlne so tightly against the work us 10 
allow nil) ono of the operations mentioned to be car¬ 
ried oul rapidly 

A special attachment on the drill aplndtp allows the 
tool to be rapidly and accurately centered on any 
given point of the working surface The machine la 
thus adjusted within a few seconds 
As represented In the accompanying flgures, the 
drilling machine le suitably suspended for this pur 
]hisp On horizontal surface* the drill can obviously 
In- used without any suspension A special device Is 
need In upward drilling 

The ole. I romagnetlc drill comprise* four main 
peris vlx the driving motor the drill proper with 
Its centering device, the ele.tromagnetg, and the aua- 

Tbe motor armature drives the drill shaft through 
a normal toothed wheel gearing The shaft can be 
concerns axially displaced with a view rapidly to adjust the 
drill point on the center mark The balaaced sospen- 
slon device <an he used for the same purpose 
The electromagnets are placed on a yoke pivoted 
In the plate extension or the machine, and fixed with 
thls'dk the bent method As forestry Is a production a nut Th. magnet yoke, with Its two calls, can ae 
of a crop from the soil In a sense It If agriculture cordlngly be adjusted to any desired angle A clamp 

and hgcatiee the utilization of the .rep demands con screw Is used to hold it In position 

aldeiRblo knowledge or engineering, the Instructors Tbe pole places fitted to the ends of tha Bagnrt 
we able to give the stndents work In the departments rolls are Interchangeable, their length and shape we¬ 
nt a(jll, mechanical, and mining engineering—Just the ing adapted to the tool In actual nee, ae well ad to 


th* form of the worttegf 

must be held as tightly an 

with thefir' worn xartse*,' Th* 

should be fixed at anch bright above 

as to allow tbe drill to be rapidly 

point or tbe shop. Tbe tool fit preferably St, mw§. 

drill of hard tool stoeL • 

By employing polo piece* of different heights,'dflfir; 
of different lengths can be used. ] 

The Psychology mt g t s i tsg. 

Examinations made by Erdmann and Dodge may 
serve as a foundation tor the psychology of readied.' 
and through careful experimental observation them 
scientists have reached results of extraordinary tip 
tcrest * . 

Hitherto two vlewa have prevailed, tha owe being 
that reading waa effected solely by spelling, saeh tob 
Ler therefore being grasped and perceived tor and (fit 
Itself the other being that the words were grasped not 
ex. luslvoly letter by letter but In small groups Of 
Icltere In the same spares of time 
We learn from their report In the ZritschrUt faff., 
Psychologic und Physiologic der Blnneeorgane ibid 
Erdmann and Dodge first ascertained through rejec¬ 
tion or the left eye while the head waa kept in * | 
steady position, that In reading an easily comprehen¬ 
sible text there le a regular change between pauses 
of rest for the eye and Its movement*. The number 
of these pauses, however, Is much smaller than the 
number of the letters over which the eye glides, gad 


son almost unchanged aa long as a 
fluent text Is used If tbe text bacomsa 
more difficult In the meantime tbe 
number of pauses Is Increased a tittle, 
and where attention la given exclu¬ 
sively to the formation of words, a* in 
proofs" the number becomes three 
time* ae large 

Ho much having been ascertained, the 
next object was to ascertain whether 
reading wa* effected during tbe pauses 
of rest or whether the letters pro- 
seated themselves with sufficient dis¬ 
tinctness while the eya was moving te 
tbe right Through perfectly exact ob¬ 
servation and calculation both Invertl 
gators came to the conclusion that read¬ 
ing waa effected exclusively during the 
pauses of rest Ou an average the eye 
glide* during a definite movement on 
the line over a space of 1 62 to tOg 
.-enllmeters a space that contains about 
twelve to thirteen letter*. Th* rapid 
lhange of the hi*, k and light textual 
element*—the letters and the inter¬ 
stices—makes It more Impossible for 
the eye to recognise the letter* While it 
le In motion It wa* also ascertained 
that by a very brief exercise of virion, 
while tbe eye la still four letter* with¬ 
out exception fivO at the most, can be 
recognised at the tame time, rttfn whop 
they do not occur In a aequepo* of 
word* In the cas* of *ueh a aaqUMfea, 


| Inner* can be read during tbe same In 
_ terval of vision In the abort pause* 

of rest while reading one recognise* 
the worde solely from their optical col¬ 
lective form If tbs letter* are not too largo, dud such 
recognition la by so much easier as the Wotif* allow 
themselves more characteristic and fluont' to tha 
reader Even a beginner can therefore'with a little 
practice enable himself to read not only without*spell¬ 
ing but with a visual grasp of whole word* at a than 
How far this capability may reach depends on tha 
optical memory of the reader 

Metal meeeorsjtogteml tawwwy, NSW. Tech, g, T„ 

■rm*Tt 1HL 

Atmospheric pressure Highest, 3024, lowest, ft.44, 
moan 29 93 Temperature Highest. M; data, 8Mb; 
lowest, r>8, date 4th, mean of warmest day hi; data, 
30th coolest day M, data, 4th, mean of maximum 
for the month, 814, mean of minimum, 45 4; absolute 
mean 73 4 normal 74 deficiency compared with 
mean of 39 yean, 0 J Wannest meactempermture of 
.July, 78 in 1901, oddest mean, 70 In 1884 Absolut* 
maximum sad minimum of July for 39 years. 90 and 
50 Average daily excess since January 1st, 1.7. Py* « 
clpltarion 199, greatest In 24 hours, lJg; date. 
average of July for S9 yean. 4J1 Accumulated W! 
ridnoy since January 1st Jit Greatest pre(Ma£Mi 1 
9 88 In 1889 toast, 118, In 1907 Wind. TilwfiW 
direction, wroth, total movement, 7,923 IRllM! iTWlM .. 
heart* velocity, 10,4, maximum velocity,, If vh+.-br 
boar Weather Ctonr days. 13; 
cloudy, *, on whhsh 001 In* or Mm-** glK 
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‘ (Cofttfcniwr from the Inw of July 1 lit ) 

After hiving mastered the processes of modeling 
SSd Mating as explained In the prevloua art Idea the 
craftsman can now take up the decorative features 
Th* possibilities of ornamentation one can ear are 
•UaMt nnllmltJl with thla material Varloua effects 
MJk be obtained One can reproduce antiques which 
fcqn hardly be told from the originate and original de¬ 
fies embodying varloua colors tan be made which 
will compare favorably with modern clay pottery 
effects. Owing to tho material used the texture ob- 
- talned la one which la full of life and sparkle It has 
a distinct characteristic of Its own which lannot be 
obtained in any other material 
As a specific case of what can be done along these 
lines we Will talcs the copy of an antique which la 
Illustrated herewith This was made as follows It 
was first cast with perfectly smooth sides, a mixture 
of one part Portland cement to two parts of fairly 
coarse brown sand being used After pouring Ibis 
mixture it waa allowed to set In the mold for from 
eight to twelve hours The mold was then removed 
and the piece was found to be In a more nr less soft 
State. That Is It bad lo be handled carefully and 
the concrete had not become so hard that an Impres¬ 
sion could not be made In It with the shHrp point of 
a knife the design as shown whs thin nmrkeii on 
tbs surface, and in turn It was cut and dug uul by u 
strong hnlfe blade A straightedge whs plated along 
the various lines being used as a guide for the blade 
The depth to which the design should be t ut varies 
according to the size of the ple< i but In small work 
usually from one-cighth or an lmh to three sixteenths 
of an Inch will give the most effective results If for 
any reason one cannot commence the wuik of cutting 
out lbs design within twelve hourH aftei the piece 
has been cast or until the piece bas heroine quite 
hard It will then be u« cssary to use a snmll hammer 
nod chisel with whhh to cut out llu design Cure 
should be takeu however in using these tools nut 
lo strike too bard a blow for If one hits too bard the 
piece may break although In sntlque work If the 
adgea of tbe cut-out design arc more or Icbs Irregular 
-It makes tbs piece so mu<h more cffoi live 

In preparing any article for color Inlay work which 
has bean modeled and bull! up on wire forms as ex 
plained In numbers I nnd II of this series such as a 
Vase or other piece the design must bo rut out pre¬ 
vious to the Inlaying of the colors exaitly as has becu 
just described for antique relief work 

If, however, the piece to lie lalsld Is lo bo madn 
in a mold as described in unities III and IV the 
mold can be prepared to foim tbs deslntl depression 
In which case tbe design wMI he inst In the piece 
For complicated designs or this Llisnnter u <lay model 
must be provided from whhh the ptestir mold Is 
made But In simple designs such as Illustrated tbe 
piece whlcti Is to form the recess can be attached to 
the Inside of the outside mold os shown In Fig H 
This can be made of wood and tan be secured In 
place by brads It should be located In the proper 
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satisfactory oolor work la cement, but until of late 
these attempts have been moat unsatisfactory Thla 
waa largely due to the feet that ordinary Portland 
oement Is of a gray color and on mixing It with the 
varloua color pigments tbe result was a decidedly 
dirty or dead tint of the color uecd similar to that 
which would be prodmed In water colors by mixing 
them with water which had already been discolored 
by India Ink or lampblack Another cause of un 
satisfactory results along these Hoes was the fact that 
many nf those who experimented did not use the 
proper color plgmonts the result being that thi. <ol 
ors faded out on exposure to the weather The first 
cause of not being-able lo prnduin (rue tints inn now 
be overcome by the fan that a really true white Port 
land cement Is being manufactured This now inn be 
procured from almost any cement dealer Dy using 



Fig M —MOLD TO* TOXMIKO TBS XICUS AMD ITXP8 
IK LATIXO THE OOLOBXD OXMEKTf. 


this as a bns< with whlih to mix Ibt pigments true 
ilear colors un be obtained and by the use of noth 
lng but good mineral pigments known ss limo or 
temenl proof iiilora It Is possible to produce shades 
Which will be absolutely permanent 

lbs writer has experimented lurgoly with coloring 
motion from this <ountr> as well as from abroad 
Many of ihn lulorlng mailers ohtslned from abroad 
arc vt.rv good but tlieli ioat Is until rally higher Ilian 
those which urt iniide In this touuiry 

As before stated nilneral inters art those which 
give the best and most ptrmuutul results They all 
tome In powdered form uud should be mixed with the 
dry cement and marble dust or while sand ss tlu 
caso may be until Ibe whole maos Is of a uniform 
lint throughout. After having mixed Hum as ulmyi 
water should be added and the wboli mtxid Into n 

lbe following plgmi nts whlili c an be proiiind from 
almost anv of Uil large ninniifniliinni or diulors lu 
dry colors will give sutlsfuclnry and permanent re 
suits 


l>ry 1 Igments 
Red oxide of Iron 1 
Vi notion red f 
White Portland unient 
Ultramarine blue | 
Oxide of lobolt ( 
Chromal« of lend | 
Yellow Oi ber j 
( brume oxide of mppei 
C arbonafe of topper 
IjunpblHi k 
1 orrh blai k 
DIhi k oxide or copper 

Ordinary Portland lemi 
(Jurat umber 


Resulting Color 


White 

Ulur 


ucording to quantity used) 
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COPT or AM Aimuz 


for by weighing a mm h mors uniform result eon lye 
obtained 

For ornamental work where a wide range ot colon 
Is desired they isn lie pnuured by the same means u 
Is used In water or oil <olor palm lng that la by mix 
lng together the three primary .olnrs whlih are red 
yellow and blue From Mu hi tbrie i olnrs inn be ob 
talned cm ry lolur or lone that may be required Thus 
blue mixed with yellow pradmea grein blue mixed 
with rod produces vlolel and rod mixed with yellow 
produces oniiigt iti In iomblnliig tin lolorlng mat 
lire alwnys do so while tin\ in lu a dry slats and 
thoroughly mix or grluil ilnm together ts-rore adding 
them lo I hi whtli non nt 

The method of laying lluiye iolornl temenl mortnra 
In tin dcHlgn Ih ns follows I lrtil enough water must 
In added Lu tbi diy mnsa in allow II to Ih uiIxm! to the 
LOnsIstirti I of a thill junIi I In ii thi design which 
has already linn i ut uul as pnyluiialv t xplntnod 
should Is thoroughly wit down b\ sprinkling with a 
wet brush 

If a laiiiiiloinl diwlgu U lo Is In hi Id It Is ilways 
well lo lay In all or uui color at the aann Unit as la 
lilUHtraieil In >|g „H In IHIh rase wl haye flpircs A 
H and f whlili are lo eoiilnlu the colors red blue and 
lilsi k as Indfiated Ural willi thi old of the hladn 
of a peuknlfi or oily oiliit linndy tool ni curding to 
lh« size of Uni work liy I In red lUlHIit In the design A 
im shown lit I) bv tlic dal lid lines la I It miiie It Ml 
with or cun n It Hit hlgliii limn tin rut or body of 
Hie vase or pleix whlih Is Is lng lul ltd also Id the 
colored ninent prnjitl layotul Its isialtlon lu tbe fin 
Ishul di-algn iih luUli >i(i i| by I In dnltnl lines Now 
turn tin vrhi around uml lav thi ml iiiuunl In tbs 
designs ft md I lulling It projir 1 Is vunit Its position as 
wan done )u tin design \ Du nil iiinnit whlih has 
Iwm lulil Ill tin design I will now Is- wt enough so 
that a straightedge imiili of n flixlbli pine of wood 
oi otbsr niuti rial sin li us i unllioiird i ail Is plau-d over 
It In the posit Inn of Lin ttniHliiil III sign as IndlinleU at 
if by Ibe dotted lima 

The sharh hIm of i kiilfi Hill now tin Haul In i lit 
uway tin surplus ■ ran m wlihli piujeils Is miiiiI Hie 
iilgp of Du Nlinlgblidgi In i utilny, away Ihi surplus 
cement tlwats ml iw i\ fiiiin Up llnlslutl design 
Proceed to i in uwny nil ullur surplus icuu.nl from 
the nlliir llim slilis of llu design ua Just dew rlls-d 

mid then In turn In it llu di-slgna II mil I III Du 

saint mnniu r Now lay In tin him nun nt In nil 

nf Die dusIgiiH lu a similar iiiniiiii I Hinl Dull Die 

blai k 11 nieiil It lo i hum ■ any of Du i nlm i il 11 nieuts 
11 ciic grim InioIIiI Dii dislgiis mil imlo llli fneof Die 
vnBe scni|s Du in off hi fori tin v harihn uul Dun with 
the tiaik of Du lilndi of the knlfi w hit ti Ih more nr 
baa blunt run sruund llu mil line nr llu ill signs ns 
well ns IhIwiiii llu colors o mg u slnilghl i ilgi aa n 
i elite liy doing this a dlhllnti puling llm Is pro- 
dun d Ih tween i m li mlor mil a Is III r iffi 1 1 i in Is- oil 
tallied 

Tin. inland idiierUa whlili Imu Ju I Ikiii Inlaid 
iniist of iinirsi Is- lurid so -ih lo lull din I him up 

I Ills la dimi by apt inkling II. with walir nx «x 

plnliud In ii pri vliius nrllili 

The III XI irllil! will In it of Du Hilling of ornn 



THAWING DYNAMITE 

|)y mi mill IIIIIM Ih • III fully mil llioioiigbly I hawed 
lo innki sure tlnil it will explode uud do good work 
I lu prnpn thawing of lUnimlii is i Hlmpli o|K-ia 
Hon and la doru s-Ui ly A ilynuiiiltc ixrlrlilgi inn bo 
lit wfill n mull It mil biininil wllholit explosion almosl 



A GOOD EXAMPIE OT 00L0BED OOBCHETE WORK 


j sod tbo«M be of Uis exact size and shape 
outline of tbs design and at least ona-elghtb of 
ft thick Bkeltac and oil tbe piece well before 
r the «tnsnt and allow x good bevel or draft 
|f> the edges ao that It wlU draw oat easily 
t %t and Him lexve a good otaan, sharp 
1 “ which to lajr tbs oolorwd ce¬ 
il**^ if** 



The amount of coloring matter to use hi proportion 
to the cement depends entirely upon tbe depth or shade 
of the color desired By mixing up small spot linens 
of the (Olot with various proportions nf ceutenl and 
making small tset pieces of mortar and then noting 
tbe color of these after they have dried oui one ran 
readily determine the proper amount of coloring matter 
to nee It Is slwtr* better to weigh tbe amount nf pig 
meat used rather than to Judge the amount by bulk 


olwaya It must not be laid ngnlnHt a Imi slrampl|h 
or Hninkeslni It nr bo hurled In hoi sand or stood m ii 
n fire Use a hi at ttant ran be loliliolhil mil Dial 
(an never rise above 100 deg ion whin liegli i ten 
Dynamite begins in undergo a i hHiigi at 1 >k >bg I 
nnd from Ibal temperature up beioim s limn scum 
live 10 shock until al a temperature of iboni <> deg 
It will explode simply rroui I hat IishI The ts ut Hi iwn 
for dynamite la one In which thi rarlrhlg-- an In 






n6 

Horted in tubes that art camplriely xurrounded bj hot 
water The sticks may be carried to Ui* work In this 
(baser Never place tbe thawer over a fire, or try to 
heat the water while the dynamite te In It For 
thawing on a large autle a building heated with eteam 
or water coll la good, provided primers men, and tools 
are kept out 
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or ah eel steel cut two Inches wide One *txtr-fotr& 
Inch Is a desirable thickness, but anything less than 
1/32 inch will answer About eleven pounds will be 
needed for the core. In stripe of different lengths 
varying all the way from 11 op to 21 Inches long 
Insert tbe stripe into the hole through the spool one 
by one puLllug In the longest ones first at the aide 
nearest whero the terminals arc brought out, and (In 
lehlng tip with the shorter piece* at the opposite side 
Enough strips should be used to fill UP the hole 




It la well known tbsl snisll storage batteries, such 
as are used for automolillu Ignition are very easily 
■ hurged by connecting them to a dIris t-i urrent house 
lighting circuit through a suitable resistance but 
where the current supply Is aKerusting many have 
supposed that good results lannot be obtained with 
ont the iiw ol (ompllintcd nnd expensive apparatus 
for converting the alternating Into direct current By 
following out tbe Instrui lions given below however 
sn electrolyte rectifier suitable for tharglng a six 
volt sixty ampere-hour batiiry from llo volts can be 
made and used at home with Hinall expense and satis 
factory results 

There are two purls lo I In inquir'd apparatus— 
the aulotransforuiir tor reducing the voltnge of the 
line from llo to Hint required by the battery and 
the elntrolvtlc cell for notifying the mrrciit or caus¬ 
ing ll to puss always In the same direction 

The uutotransrornicr Is shown by the drawings In 
Fig 1 It ((insists of a single cull or magnet wire 
wound on a rectangular wooden spool Inside nr which 
a bundle of sluel strips Is afterward plated lo form 
a core The spool la best made of well seasoned wbllo 
pine or whltewood ns these soft woods are readily 
obtained and cany to work It Is a good plan to dry 
tbe wood thoroughly In nil oven ts fore ll Is < ut up 

bor the body of the spool four plenm 2 1/lb Ini lies 
wide 4 Inihes long and not thicker than Inch are 
required These should tie securely glued and nulled 
together no a* In form a rettangulnr tube 1 liuhea 
long and uituHtirlng 10/1(1 Imh by 2 l/J(> liehes on 




a time 



bimglv If the Htrlps are rusty It will not lie ncces- 
auiy In Insulato them from ch< b other but If they 
aie i lean nnd bright ft is i good plan to Insert sn 
mrnalniiul strip nf |sipnr sn as to divide the core up 
Inlo groups «f half a doyen sheets hrcIi 
I lie ships in ust next be bent around on* i 
so tlmt tliilr ends nit(L at the aide of tbe mil oppo- 
slln Hie lernilunls nim off Hie Kids of tacli slilp 
with a pair nf Hiinei n snips mi that they meet with 
<ul nvi i lapping running wlml are known as butt 
jolnta (an should In taken that the successive 
Jolids do not mine In I In saun place but overlap each 
utlinr nhoiil lno liulits us tiny pile up In tho nunc 
way us Ilia Joints In lirhkwork After the ends are all 
in jiIiiii (In y mnv lie hi 111 pi rmanently hv wrapping 
them with a layir of slonl mid (nol wire) us shown 
at / big I Mils ioinpleles the autotratisformer 
l bough a coal of him k paint will Improve It 

Die iltilroldli tell miialsla of a lead tank nearly 
111 led with a sultuhli liquid 111 whlili are Immersed 
two rods of aluminium supported by a light wood 
frame ns show I) In 


completed. 

For actual service tbe autotrukfornwr, i 
cell and storage battery are to ba c 
shown In the aecond diagram In Fig. I. Tim 4 
transformer may be connected to a llfcvolt \ 
socket by means of a sufficient length of No. id ll 
cord and an attachment plug A two-ampere fuss J 
should be Included In the circuit T" 

The winding! of the autotrsnsfonner have txm* so 1 „ 
proportioned that when connected to 110 VOlta ibfttt 
2 '4 amperes will flow through a six volt, *lxty«Mp*>»,v 
hour haltery This low rate of charging eodtrHftlea^' 
to long life of the battery and at 1 became time mini- , 
mixes the amuunt of sttentlon necessary In cJtarfWgi' 
since an overcharge at low rate doc* very little harm. ’ 
With ordinary use of an automobile, a ten-hour charge, 
over night every two weeks will keep the battery ftrif 
and In good order 

Arter about flfty or nlxty hours’ use of (he rerttflsr 
I be sodium phosphate solution will becoms rrhmrVtd ‘ 
This will be Indicated first by onusual heatlpg Cf 4k* 
tank and autotrausformer due to leakage current* 
and finally by (ho blowing of the main fuss and pogat- 
lily the discharge or the battery baok through {fag 
lank and coll It Is tl 
a fresh solution for the tank a 
iiftm* about nrty hours' use or when s 
Ing Is first noticed 

The aluminium rods last a long time, and whmr 
the lower ends become worn thin they may ba In¬ 
verted if tarn be taken to remove every particle of 
the copper connecting wire*. 

The npimrntus will ibarge an eight-volt battery. It 
neietsarv but at a slower rate and It can also be 
used on a four-volt baltory In an emergency In the 
latter rase the large currents may soon cause overheat¬ 
ing unless a resistance of about ont obm be oonaectsd 
In series with the battery 


■aw prune oiav 

The saw clamp drsirtbed by Mr Bayley In the 
Iiicncivu Ami an a a of May 16th Is of service In the 
AurkHhop and I should like lo submit a modification 


Gim " 

r 
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s 

rill' tniilt should In imuli' uf uboil lead not haa than *■ 1 " J 

1/32 liuh in Ihhknms A good el7e Is 4 Inches wide 

1 Iru Ins long and S Ini his deep Mg 2 Indicates 


G 
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.. , , luiw a pleie uf the si ccL lend II by 20 Ini hes limy In' 

lilililililililil used most econotulially Out out (ho two plmea ns I flV. 

"""" shown fold on lhe dotted linen ao that the Joints lap HJ 1 

on the nut side nnd nobler the nemnn heavily with nrdl 
nnry suhli r Do nol try to um a lead lined wooden 



Fig 1 THE AUTOTBAHgFOBMEB. 

Hip inside bur the lunds two pines i. huh tlilik 
Vtg Inches wide and I lin hes long nre needed 
Through Hie middle of inih a hull) about J l/ltt tin has 
wide by 21,111 Iik lies lung should bu rut to fit snugly 
over the ends of Hie lube When Hie heads are securely 
glued to Hu leiilral tutu and brHced by a fiw wlr> 
nails driven Inlo Hum from Hie lusldi tin wliido 
will form a strong spool having i spun I huhes long 
between th< heads for Hie winding Tin corners of 
tbe tube where the wire Is to hi wound must he well 
rounded uff with n lilt lo avoid the dlf!l<ullv nf bav 
lug (o Is ml Hie first luvir of win nniutid square cor 
neri In one of Hie beads two snisll holes anil a 
saw tut must he nunli as shown at I 2 nnd 4 In I lg 
1 while In the other head only out saw • ut 3 Is 
needed Thine holes and slots arc for bringing out 
ends and loops In the winding sn that eonnedlonn 
may afterward lie made to different parts of the lat 
tv r Oil Ihn heads of Hip spool I he (lumbers 1 to 4 
should bu plalnlv enrved to mold confusion 
The <oll Is (u Is wound uf No lb double rollon 
covered mngiut wire of whlili uboul llirde pounds all 
In onu I'leci will hi requlni! This Ib to be wound 
on the spool In light laytrs of Hlsuit flfty turns eaih 
as follows First pose Hhoul 4 Inches of one nnd of 
the wire out through tin hole mimhired 1 and then 
wind on six even layers like Ihrend on a spool The 
work inn Is duui most easily In damping the Hpool on 
the face plate or n Inllie nnd turning If over elowly 
hv hand ns (hi winding progresses it Is well to give 
esi h layer a cohI of six llui liefore winding the next 
TV lien the six Inyers hnvi been pul on make a short 
'oop In the wire at saw i ut marked No 2 nnd allow 
Ills loop to projeit outside nn liuh or so us shown 
Continue the winding as Is Tore Bnd nt the end of 
the seventh Invir leave a similar loop at saw cut No 
T and finally finish by putLlng on the last nr eighth 
differ and passing Ihi end of the wire out through 
bMe.No 4. After the winding la complete It should be 
ptuMfid from possible Injury by s covering of two 
or Inge layers of cloth fastened with glue or shellac 
Tho cor* la to be made ol strips'of thin ahaet Iron 


tank us thi sun css of the uppunitun depends hugely 
on the tooling affix! or tho auifaios exposed to thu air 
hor (he elciinxlee two round aluminium rods tj 
Ini h diameter and (»• Ini hes long arc required These 
MiUHt he of rnmmi n tally pure aluminium and not 
Hie him ailed haul stock' or alloy Fasten to on> 
end of each rial a pine of No Id topper wire to nerve 
ns a lannlnal The best way to do this la to drill s 
suiuII*1io1l through eiuh rial ilier one end slid Iheu 
Insert the wire nnd drive down the aluminium with 
n ienter punch until Ihe wire Is lightly plnthed I8ee 
Mg 24 I The link Itself also Hcrves as an electrode 


j that II 




where on the outside The almnluliiin rods a 



HABDT »AW-nUffO CLAMP 

of It as used by carpenters and others when th* 
fatuities at bund are limited 
Oftentimes when one wishes to file a saw, while 
nwny from the shop and having no tiling clamp ah 
hand he Is at a loss to know bow to firmly hold th* 
tool during Lhe operation A handy expedient Is to 
take a board or Joist and turning It on edge. end on. 
nake n rut with tho saw to almost Its depth. Then 
place the saw tn the cut teeth uppermost, and drive 
In several small wodgea along one aide This always 
holds the saw nlecly and tbe whole mXy be nailed to 
a step sill or part or the framing or may be placed 
In a carpenters vise To loosen the saw, atrtka the 
top of Ita handle with the band 


TO BDPPOHT «HA*T VH» 1AUITTIM. 

This Is a suggestion for the elmpltflcailon of the 
Imbblttlng of crankshaft boxes, which haa been used 
n number or times with entire satisfaction. Drill two 
holes about % Inch rrom ths outside end of tbe bek 
nnd In about tho position shown In cut Tap tho holes . 
for small screws. Let the shaft rest on ths hegdof' ‘ 
these screws, which may be adjusted until the shaft 
la lined up. Attar lining the shaft tt may be take* 


Pig 2 —METHOD 0T OOHHEOTUO DP THE BIOTUIEB 

supported In the tank by means nr a light wooden 
frame made of six pieces as shown at A Into which 
the rods may he clamped by tbln wooden wedges 
driven In where they pass through the bole* 

To make up tbe liquid for the cell, put two pounds 
of i rystalllxed sodium phosphate In the tank and flit 
up the latter with about ore gallon of Inkewsrm (not 
hot) water or enough to HU It to an Inch from the 
top Stir with a stick until the salt Is dlsaolvad and 
then adjust tbe aluminium rods so that they dip Into 
the solution three Inches. 

Before the apparatus can be set at work ths rods 
ba coated with a film or oxide This has to hi 
current Itaglk for which 


form ad by the slterttiHsg current lts*lf< for which with a acts* driver 4 
purpose ths rods tfey hs Cmpmwrtfr oox-ri * to tfr ^ orih^msy 




(srpoBT pob otAPT vm BAnmin 

out of ths box and Wanned before pouring the,# 
preventing the metal from bring chilled sad 
sn uneven surface. The shaft may bg W ^ “ 
worm and the babbitt pound a' 

•wring a perfect «nj»- 
wtth a sctswdritsr 4 
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haciso yachts a a «au 

The rwnnl run of seventy vessels of the New York 
Yacht tlnb from Marthas Vineyard around Cape Cod 
to Portland Imrbor afforded a supremo test of the 
seagoing qualities or the modern racing yacht The 
distance was 1C2 miles Not long after the start the 
wlud began to freefaon and throughout the night aa 
the ynihls fought their way along the coast of Cape 
Cod It Increased to what was probably a moderate 
gale The fleet was no roughly handled that the ma 
Jurlty of file boats were Blattered during the afternoon 
end night and the fallowing morning foand reruge In 
the various harbors from Vineyard Haven to Portland 
Of thoae that lomploted the run or rather race, for 
sin h It was F F Browster'a UO-fool w homier 'Elinlna 
went through without any mishap loverlng the 152 
tulles Id a hours 38 minutes and 38 seionds elapsed 
lime Equally meritorious was the performance of 
Cornelius Vanderbilts sloop Aurora, a vessel over 
80 feet shorter than Klin Inn' on the waterline 
which (overed the rounie In JB hours 11 minutes 
and il seconds beating Mr W K Isellns 90-foot jawl 
1 Vigilant the old America eup defender! by over 
» hours. The Aurora was navigated throughout 
by Mr W Jluller Unman Ir who says that the one- 
design Horreahoff yai lits (the class consists of the 
“Aurora Ietalenn and Winsome ) could hardly 
be aurpaased In their weslherlv qualities and were 
not In the least danger In the seaway Nuvertheleas, 
the tact remains that a moderate summer gale snfllrnd 
io scolter this fleet of seventy vessels (oropletely disab¬ 
ling many of them and driving the greater part of them 
to tho shelter of the nearest harbor The casualties 
comprised almost every kind of a d I tan ter that can befall 
aalls and spars, running and Hlundllig gear from com 
plete wreckage as In the case of the Eleanors, Tor 
incrly the Effort whose mast went by the board, 
carrying Ifcwsprlt and everything almve de< k with 
It lo the breaking of the Jawa of (he gaff and tho 
parting of blocks and tlis minor mishaps so well known 
to the rating yuihtsmmi The many raaualtlea merely 
emphasise the [ait already well known to experienced 
yachtsmen nnd designers that the ouonnous spars 
and big sail plan of the modem raring yaeht are III 
adapted for a thrash to windward In a heavy sea and 
wind Although when a meliig jaeht Is staggering 
along under her full press of isnvas the strains In 
•pars shrouds nnd stnya run up to a very high figure 
they evidently do not equal the more violent stralna 
wlili h occur under the sudden i nappy plunging and 
lunhtug of a vessel that Is being driven under redueed 
canvas In a Bhort And lively sea. Tho result of this 
expirlnnee nf a summer a gale will bo to brlog the 
modernlelv slurred and more comfortable cruiser Into 
gnnttr fiiviir with the average yachtsman 

PSAIY AID Tin I0BTK YOU 

I’ubltr Interest la the present attempt by Peary to 
reaih the North Pole has been reawakened by the re¬ 
lent start of the schooner leaule' from Bt John a, 
Newfoundland for EUth writ Greenland, for the pur 
pone of getting Into rommunli atlon with the explorer, 
who has now been absent over twelve months on his 
incut lit expedition to the North Pole When Peary 
left In tho Hooaeviit,’ about twelve months ago, be 
P nnned to push as far north as the Ice would admit 
and then establish winter quarters and make prepare 
Com At a dash by sled between March and June of the 
pri exit year If he were sueressful he planned to 
uturn lo Etnh with the ship If possible and If not, 
without It If he failed to rearh the Pols, It was his 
purpose should mother attempt seem to promise sue- 
eees to remain In the North till the summer of t#10 
* find make another attempt In the early months of that 
'fear If any disaster has befallen the Roosevelt,” the 
schooner will probably And Peary at Etali awaiting her 
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airlvAl, and he will be there If be baa succeeded In 
rtwhIn* and returning from the Pols. Should he bar* 
failed Id his quest, he will still bs far sway to the north, 
and lha schooner will bring back such dispatches and 
reports aa he may have asm down. Possibly the revel 
wUI also bring back Dr P A. Cooks, of Brooklyn, who 
went north two yean ago and was landed at Utah to 
undertake a trip to the Pole with a single companion 
The last word from him was sent back by a not tvs 
when he was shout to go out ovsr tbs Arctic Ice on his 
quest ir all goes well the return of the'vessel may be 
looked for about October 1st, when some definite new* 
of Peary s work may be expected 

TWSSTT HILU OTTO** TXt UA 

The rapid progress of the arts and sciences In these 
opening years of the twentieth century affords oppor 
tnnlty for the enjoyment of novel situations and sen 
Ballon* which were possible only In the dreams of the 
enthusiast of au earlier day Thanks to official eour 
teay the Editor wie recently afforded an opportunity, 
during the trials of the latest submarines built for 
our navy to make a run of some twenty miles below 
the surface of the water In one of these always Inter 
estlng and tewtay extremely formidable croft 

A little removed Trom the long lines of battleships, 
destroyers, and auxiliaries, that were moored during 
the recent summer maneuvers In Provlncetown Bay, 
was the i on verted hull of so old wooden sailing hrlg, 
the property or the Fore River Ship Building Company 
whtrb acted as "mother ship’ to a group of submarines, 
recently eonslrui ted by that company which had been 
brought to Provlncetown for their offlclnl government 
testa Selecting the Stingray ’ one of the largest 
submarines, for the reaeon that her trials for the day 
were to be ran-ied on entirely below the surface, we 
went aboard, and found oureelvea on a narrow flat 
deck, about five fert In width and sixty feet in length 
wlilih covers In thy euperstruilure a light constnu 
tlon of Steel plating built upon the hull of the submn 
fine proper, and perforated no as to allow a free en 
trance and exit of the water A eleel baud rope, car¬ 
ried In removable etnnrhloni surrounds this deck Ex 
tending up through the center of the deck to a height 
o* about five feet la a narrow elliptical tower, on top 
of which la the elghtlng hood or conning-tnwer, pierced 
by several lltllo glnsa-flllcd ports for observation Just 
lr, front of the conning towiir la a removable navi 
gating bridge used when the ship la at the surface. 
In front of this are Ihe two tall tubes of the periscopes, 
which are In duplicate 

Ihe ship was driven to tla outside mile course by 
the electric motors, the gasollno engines which sre 
used for propulsion on the surface in extended runs 
helng unioupled The first surprise of the day was 
the extraordinary smoothness of the motion, there be¬ 
ing not the slightest vibration to Indicate that the ves¬ 
sel was under way Aa we approached the course 
order* were given to dismantle the upper works anfl 
■end everything below The wire handrope around 
the deck was removed the stanchions lifted from their 
sockets Ihe navigating bridge on the conning lower was 
knoiked down, and all of this material, with the steer¬ 
ing genr, compass, etc, wua handed piece by piece, 
through the manhole, until the ship was stripped 
clean for the dive As soon as everybody had gone 
below the manhole was closed and the submarine waa 
ready for her first run over the measured mile course 
Below deck* throughout the fire hours below the enr- 
fure we were struck with the purity and sweetness 
of the aJr end the absence of any odor other than 
Hint of the last coat of paint which the interior had 
received Forward side by eld* we noticed the two 
torpedo tubes. Aft, beyond a bulkhead, were tbe twin 
goeollne engines, and abaft of them the two motors, 
the former need for charging the batteries and for 
propulsion when the ship is st the surface, the Utter 
being used exclusively for propulsion when ths ship Is 
submerged 

While making the trial runs, the steering le done 
by a man 4n the conning tower Immediately below 
him standing on tbe deck U the lookout, with his eye 
at tbe perish** Facing tbe side of the vessel, another 
men controls by (neons of a handwheel, ths diving 
rudder and holds the vessel at Its proper depth. At 
various stations were men with their hand* upon tbe 
v heels end levers tbit regulate tbe ballast tanks for 
siring the proper submergence end trim to the ves¬ 
sel aft were the engineers. 

It will be remembered that when we went below, the 
submarine was floating at the depth for surface cruis¬ 
ing The first operation was to admit sufficient water 
Into her tanks to sink the boat to the swash condi¬ 
tion and In sharp eoeceaslon the oommapds cams, 

1 Fill tbe main ballast tank,” "F1H the forward trim¬ 
ming tank,” H Fin the after trimming tank” Imme¬ 
diately one could hear the rather ominous swish of 
ths water as It rnsbed Into the vessel Instinctively 
our eye followed the pointer cm tbe large depth gags, 
which was fastened on the side of the sshmartns in 
front of ths man who control* the diving rudder The 
tanks were left open tfll a depth of five feet was rags®- 


trred Theft rate the order to start 4 m aegfp^ 
Which waa khortty followed by tho sharp wood’at poce, 
rnsnd. “Dive." A fife, swift turns to ths handwheel 
ware followed by a carfoo* dipping or lurching aera¬ 
tion, aa the subOMkriaA Impelled by the downwardly- 
deflected rudder extern, changed tram the hortsontal 
to aa incUnsUou of about fiwa degrees, and began to 
go down The dsocent woo shown at once on the 
depth gage, which moved quickly to Indicate eight, 
ten, twelve, and ultimately fifteen feat, the depth at 
which the runs ware to be nude. 

It should be explained Imre that the handling of the 
diving rudder is the most delicate operation, and the 
one requiring most eklJI and judgment, connseted with 
lbs submarine The rudder must not be pot down too 
suddenly, or there may be too precipitate a plunge. 
At » 8 knots, the spaed at which tbe run Waa made, 
It took shout five degrees of rudder to make the diva. 
The submarine going down had an Inclination of thrafl 
and a halt degrees. To keep her on an seen keel 
when submerged. It was necessary to give her abowt 
one and a half degrees of the diving balm. This Is 
due to the fact that when the submerging tanks are 
filled she does not take In sufficient water ballast lb 
entirely sink her but Is adjusted with a reserve buoy¬ 
ancy of about 1000 pounds To correct thin buoy¬ 
ancy, It la necessary to keep the baton slightly do** 
when she Is running. To reach the fifteen-foot depth 
takes fronf fifty seconds to a minute and a half, aw 
cording to the speed at which the boat la being run. 

Tbe mile course was laid out about half a mils off 
shore, the start, finish, and quarters being marked by 
pairs nf ranges sei up on shore The Instant of pass¬ 
ing the ranges wss noted by the man st ths eyepiece 
of tbe periscope, which waa swung around at right 
angles to the axle of tbe boat Aa each range passed 
the field or the periscope, the observer called out 
‘ Mark the time being taken by observers both on 
shore and within the submarine When the mil* 
morse had bean covered which was done under full 
power at the rate of nine and a hair knots, the dlylng 
rudder was put up and the name curious change of 
level was felt, as when the dive was made 
Perhaps ths most surprising thing about this five 
hours' trip below water waa the Tact that, even when 
the boat waa being driven at the highest speed there 
was practically no vibration and absolutely no Indi¬ 
cation that the water waa sweeping by the vessel st 
a spaed of nearly twelve miles an hour The only 
sound was the slight hum or tbe electric motors, puno- 
lusted by an occasional word of command from navi¬ 
gator or engineer As far as any Indication of sight 
or sound was concerned, the cabin might have been 
that of any ship that sails the surface of the stm In 
the orthodox manner The first suggestion that the 
boat was alive with movement came when, at the and 
of the run the submarine thrust her nose above tbe 
surfare, when the ewlah of the broken water at thf 
bow could be distinctly heard After making a wide 
turn and heading for the course ths rudder was put 
down, a dive to the fifteen feet depth was made, 
and undor a reduced speed of about eight knots, the 
course was again covered This waa repeated, until 
the twelve runs scheduled for tho day a trial had been 
completed the speed of the successive rune varying 
from nine and a half down to a minimum of about 
four knots. The engines were standardised by count- 
inf the revolution! corresponding to tbe varloua 
speeds 

A look through tbe eyepiece of the periscope, whll* 
we were submerged, removed the lost doubt sa to the 
ability of tbe submarine to ”ra” By means of a 
handwheel tbe periscope may bo swept rapidly around 
tbs whole horison, and so perfect is the redaction of 
the little mirrors, that we were able to pick ont any 
particular battleship yacht, or object on shore, with 
as much aaaa and as perfect risibility ss If we bad 
stood sis or eight feet shove tbs water, st tbe level 
of the object gloss st the top or the periscope, The 
operator stated that In rough weather the wash of tb* 
waves heap* th* glass risen and does not Interfere 
with ristoti. 

There can be no question that tb* submarine has at 
last • com* Into Its own ” Among the captains of the 
battleships and the line offioert In general at Proviso*, 
towp, there wee noticeable a growing respect fdr 
these craft, due to th* varied and accurst* work 
which the flotilla had accomplished daring the snap 
mer maneuvers. Thera has been s steady but slow 
,110*01 In the spaed of the submarine Its control S® 
now perfect* and Its radius of action lx being rapidly 
increased Our largest boats have a radios of fijuff 
one thousand miles, and two are under constructloo 
on the Phclflc onset which Win have a entatng radUM 
of shout three thousand miles. This means th* 
submarine la taking on full seagoing qnalttlaa ft 
must no longer be regarded aa restricted to siaooast 
operate®- th* tfme is not far distant when an xdnri- 
ral searching for the enemy upon the high **M may 
Include a submarine flotilla in bis fieri. Tb* profound 
algmjflraee of this tact upon strategy end taeffta WtB 1 
ha appreciated hr every naval expert. 
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tNCINECKIKd. 

tfcs Bsw Task, Nor Hmm A Hu-lford Railway 
Cosnpany ut about to m»k» taste of th* comparatlvs 
psrfomntnoe of stoetric and atcoin locomotives in 
freight Mrrtoo. To this end they have ordered two 
freight kmmoUvas. One of these to to he equipped 
with side rode, add the other will he of the (eared 
type. 

Statistic* of accidents on the railways of the United 
Kingdom for the year IMS show that In aecldento to 
train, rolling stock, or permaoant way no paaeen 
sen ware hilled, bat 283 were injured while of em 
ploys**, 6 were killed and 1(4 Injured Accidents of 
a kind other than the foregoing included 102 paaeen 
gen and m employees killed, and 2 240 passengers 
and 4 B7( employees Injured 

The “ AJagogs,” the seventh of ten torpedo-boat de¬ 
stroyers ordered by the Brasilian government waa 
succes sfu lly launched by Messrs. Yarrow A Co. of 
Glasgow on July 28th. Like her sister vessels she to 
240 feet long by 21 feet ( Inches beam, and will bo 
equipped with two doubel-ended Yarrow boilers of 
4 000 horae-powar capacity, supplying the two sets of 
4 cylinder triple-expansion engines, refrigerating appa¬ 
ratus and other auxiliaries 

b a recant paper W B Gray itates that the manu 
toeture of tin plates originated In Bohemia hammered 
iron plates having been coated with tin In that coun¬ 
try soma time before the year Kno Tinplate making 
was Introduced loto Kngtand from flaxnny In 1868 
and the flrat tinplate factory In France wee estab¬ 
lished In 1714 Tin plates were flret made on a com 
merclal basis In tbe United States at Pittsburg In 
1872 

Aocordiog to Railways of Calcutta, the success of 
the monorail system In India for carrying freight and 
passengers Is largely a question of finding a satlsfai 
tory type of larrlage and Mr Brennan to now making 
experiments on short length* of roads In India to 
determine this question Tbe monorail system la be 
lleved to posaens grest value betauso of Its slmpllc 
Ity and cheapness of construction for military pur 
poses on mountain roads Thu result of the expert 
tneutal work will bo given In a forthcoming report 

The Jamaica Bay Improvement Commission will 
shortly make a survey for the bulkhead line which 
will he built at about 2 000 feet from the westerly 
and northerly shore of the bay and will extend from 
Barren lelsnd to Three Mile Creek The government 
will dredge a chuimel whhh will ultimately be 10 
feet deep and 1 000 feet wide The dredged material 
will be used to (111 In the 1 260 acres between the hulk 
bead and the shore line. In the earlier stage of the 
operatlona It Is proponed to dig the channel to a 
depth of 18 foet and sl width of 600 feet 

flu work whh h has been done in tbe electrlAratlon 
of steam railroad* has probably angered from the 
lack of collaboration botweon the different railroads 
and Interests that have been engaged In anch work 
Hence, It la gratifying to note that the New York Rall- 
, way Club has appointed a special committee to take 
up tbe suhjei t during the coming fall and winter and 
report at the annual electrical meeting of the club 
in March next They will collect data and make sng 
gestlona as to the direction In which further Investl 
gation should be mode Substantially tbe same action 
has been taken by the Matntenance-of Way Association 
and the American Railway Association. 

A now record for mining and shipping anthracite 
coal has recently been mads by tbe Kingston Coal 
Company of Wilkes-Barre, Pa During the month of 
July, that company ■ breaker No 2 shipped 91000 
pom tons of coal which, as far aa we ran learn, 
beats tbe record of sny In the United States. This 
breaker has been entirely rebuilt during the last six 
montha without any stoppage of lla machinery, Im¬ 
proved springboard shaken being substituted for re¬ 
volving screens, and mfechantcal pickers Introduced to 
dispense with a large number of boys on the picking 
belts The breaker worked twenty four full working 
days of nine hours, the greatest number of mins cars 
dumped In one day being 1,841 

Bo wait are tbe crowds which are expected to gather 
during the forthcoming Hudson Fulton Celebration, 
that the Executive Committee have made elaborate 
plans for th* proper rare of tbe health and conven¬ 
ience of the visitors. During the entire time of the 
celebration there wilt be open, twenty-four hours a 
day, a large number of emergency hospitals, provided 
with telephone connections A number of physicians 
and L600 tralnsd nurasa have volunteered their serv¬ 
ices, Daring the three (ays of the toad parades there 
will be establfihed a temporary emergency hoepi 
tel at every live blocks, with ambulances stationed at 
every tan Monks. Pacing the two water event* of 
the celebration, aa innovation win bo Introduced In 
the form of ambulance launches with nurses, doctor*, 
0»4 pottos ofiesrs ip attacdnoco. 


ELECTRICITY. 

In rsoent triala of the Poliak Vtraa high-speed tele¬ 
graph between Berlin and Ktatfmberg, a dtstanm of 
480 miles, 1,800 distinctly recorded words were trans¬ 
mitted In five minutes 

Bo aaeooashij have been the experiments with the 
new Telefunken system of wireless transmission at the 
new 20-kllowatt station of the Austrian government at 
Pole on the Adriatic that signals strong enough to 
bo automatically printed on tape by the coherer* were 
received *t Norddelth on the North Sea, Copenhagen, 
and Berlin 

The wave forms of electric currents have been made 
visible by M Abraham of Paris by means of nn adapts 
tlon of the mirror galvanometer Upon the mirror 
being set (singing horizontally by the current the 
beam of light Is thrown upon a revolving prism und a 
set of fixed mirrors In such a wnj thut tl in spread 
out la the vertical direction so that the wave form of 
the current appears upon a screen 

Th* Frtaeh government, which already had the 
monopoly of telegraph and telephone operatlona In 
France, baa extended Its legislation to lm lude wireless 
telegraphy No wireless telegraph or telephone ap- 
pa rat u* may be act up on French territory or ships 
except where authorised by the state and foreign ves¬ 
sels In French waters may not opernto tholr apparatus 
In such a way as to lonflht with government messages 

Wireless messages trausmilted from the Glace Bay 
station In Canada have recently been picked up with 
aome regularity by the Nlffel lowir receiving station 
In rarls proring that trannatlantls wlrelc.ua ioui 
munkatlon Is an au-ooipllshed fart. The Paris plant 
la In no way competing with rommerilal stations be¬ 
ing purely for mllltarv purpose* making nu lammunl 
cation with pKcea outside of France ext ept Lhe Frem h 
African colonies. 


Tbs growing Importance of tbe electric vehiolo, 
hitherto somewhat overshadowed by the more showy 
snreesses of the gnaollne car la evinced by the fact 
thnt at tho recent annual ((invention of the Soriety 
of Automobile Engineer* In Cbh ago half tbe papern 
presented related lt^elcttrl< si subjeria Two of tho 
paper* referred to storage butlerte* and one to meas- 


tbo must animated discussion of the moiling (entering 
around th< latter 

Th* notable ■ihiesae* of wireless telegraphy In pro¬ 
curing speedy assistance for ships tn distress at wa In 
spite of fog und distance best exempllfiid by the (ssea 
of tbe "Republic and the Ivernta 1 has caused an 
application for lower Insurance rates for veneris equip 
ped with wireless apparatus to be proposed for the 
internalInnHl marine Insurant e congress nt Baden next 
month Burrexs of lhe npplbstlon should Ho mutual]} 
bcneflrial both effecting a saving In tnsurainn cost to 
shipowners using wireless and extending the use of 
the latter 

Upon the successful completion of lest* now In prog 
less of a li iXIO-kllowatt unit tho New York lnler 
borough Railway will install two moio Genera, kleitrb 
Curtis low pressure turbines driving 3 phase 264yds 
II OOlhvoll generators each of 6 000 kilowatts rapacity 
operated by exhaust steam from existing reciprocating 
engines at the 69th Street power bouse It Is estl 
mated ihut the turbines will take nearly aa muili 
power from the eiliaust steam aa the reciprocating 
engines do la expanding from 160 pound* pressure to 
atmosphere 

Tbs Orest Eastern Railway of England, with one 
of the largest termiul In London and a great suburban 
traffic ha* lost passenger* at the rate of 38,000 000 per 
annum sines the advent of the London County Coun 
oil's electric tramways, and this In spite of a gradual 
reduction of Its fares amounting In some case* to 40 
per cent The council tramway* are a municipal under¬ 
taking, and while giving good service have been run 
hitherto at a loss, the deficit being paid out or the 
rate*, ao that the railway company ns a large rate¬ 
payer, to naturally aggrieved at having to rontrlbnto 
to the support of a successful rival 

Th* PuMta Service Commission, which hsa been con 
■Iderlng the question of compulsory sloctrtfli atlon of 
railways passing through the Adirondack* forest pre¬ 
serve, aa a means of fire prevention In ths Isllir bus 
rejected this remedy on account of Its prohibitive 
cost The additional cat of operation by electricity 
was estimated to be $1,166,470 a year more than the 
present cost of operation by steam locomotives for the 
New York Central lines alone, that figure being re- 
duced by only $100,000 If all the power were generated 
by water This groat expense Is duo to lha very nn 
fkvorable conditions for electric service tho traffic 
consisting of a few heavy train* over comparatively 
long distances, whereas economical eleclrtcsl opera¬ 
tion require* a fairly uniform traffic composed of a 
Urge number of small trains st wnsll Intervals, as In 
th* suburban terries of large olttss. 


SCIENCE. 

Oapt B F Scott, who ractntly returned after a 
thrilling attempt to reaih th« South Pol* In which 
h* waa nearly successful has announced his Intention 
of selling out on another Antarctic expedition early 
In 1910 

That the New York Aquarium Is certainly meeting 
with publli approval would follow from the remark 
able attendance In July 10u9 During that month 
528,268 persons passed through the turnstile—an aver¬ 
age of 17 040 per day Up to August 2d 1909 lhe 
total attendance was 2 006 919 

R to announced that I lout Bhnrkleton will lot tars 
In tbe United Staten aud Canada in order to enrn 
enough money to pay tho heavy Indebtedness which 
he Incurred on Ills last Antar, (la expedition The an 
r.ounrement Is astonishing as It was generally sup 
posed that Lieut 81ia(kleton had bean aided by hi* 
government It la slated thut iho expedition was 
financed by a small group of Annrhtins who Imd their 
all In the lost flnaie la) i riels 

Th* Duka of the Abruxzl 1 shies that he has ascended 
Mount Gods In-Auaten In tbe Himalayas to a height 
Of 24 600 feel Ho failed by S 685 feel In reaching 
the mountains summit Wo believe that although 
he did not succeed 111 hla ultimate object In ascend 
tng tbl* lofty peak hi baa broken all rtsorda for 
nmiintuIn rllinhlng The Duke bad an advantage over 
tho private Indlvldunls who were hi* rivals In the 
Hlmalnyun field In so far qh the government of India 
furnlslhd him with guides and porters For all that. 
Ills hardships must have been tremendous The Work 
mans have stated I hat climbing In the Swlaa Alps Is 
child a play (iimparei) with the feat* of endurance 
whhh illmblng In lhe HlmalayaH demands 

As slumlnium I* extensively employed In the maim 
failure of kllihtu nlenslla It la Impurlunl lo know 
how II I* affiHled by tbe foods whlih are brought 
Into conUit with It l‘«r this purpose I'llllnger boiled 
aluminium foil |u fre*li milk nour milk wine min 
oral wntir* nml in per n nt solutions of vnrlous sails 
The aluminium foil was weighed before und afti r 
the boiling which wm lonllnucd fur half an hour 
No apprei iHble loss of wilghl was produced by boll 
Ing In swot I milk while or red wine or solutions of 
sodium 1 hlorlde potassium Iodide, sodium nitrate 
potassium sulphate and labium nitrate mid only a 
very small loan wus mused by sour milk 1 1n alunil 
I Mini was strongly altmked boweter bv sodium bl 
carbonate magnesium sulphate i nli Inin sulphate and 
mineral waters 

OarrigoD hus tested the r-tdlo-mllilh of the hot 
spring* of lhe ryrcm.ee by Immersing In their waters 
a photographic film Inilnaed In a tuls- of aluminium 
Tim film showed nn Impression uritr a longer or 
shorter Immersion while a net nml film Imnursed 111 
tbe samo (auditions but Inelosed lu a tube of had 
remained unaffected A very lliin sluet of lend siif 
ficus to stop the radiations of radium rii whlih pas* 
through comparatively thick sliei is of aluminium 
Tbs following experiment of slmllur ihnr-utor li 
reported by an Itnllnn srlenllHi Jmirnnl A photo 
graphic pllile -rapped III iraralHneil |lq|ier (1o exclude 
moisture) and then In blink puper wus plated be 
tween two pistes of Iron 1/12 lm li Ihhk whlih were 
loated with asphalt varnish 11n Iron pints next to 
the bhiisII Ive film had lln larfunillons about Incb 
In diameter Tho whole apparatus was suspended for 
16 hours over n spring with the perforated plate lower 
most On being devolopcd tbe photogrnphh plate 
showed Impressions of the live perforation* A eon 
trol plutu trialed In the samp manner bill not ex 
posed over the spring allowed no Impression whal 

F Robin has msiU a series of exm rlnn ills on the 
hardness of aleel at low teniperaluri using a tailing 
ball 2/6 Inch In diameter wlilili gave a blow of about 
three tons 7 lie metals were In liurx nhoiil two 
InrhpH long and one Inch square 'liny were plaieA 
In three rLrrlgurutlug mixtures piodmlng Lempira 
turee of —I —112 and — J0o deg k The linipera 
lure —4 deg k was obtained by u mixture of lee and 
calcium 1 hlorlde the temperature - 112 deg F hy a 
mixture of (arbun dioxide snow and 95 per tenl atco 
hoi Tbe lowest temiierature —800 dig F was ub 
tained by a mixture of liquid oxygen und nitrogen 
containing a very largo proportion of nllriigen The 
experimenter finds as Hndfleld did an Inneaee In 
hardness of steel Immersed In liquid air but the I11 
crease Is not progressive, the enrve of hardness rising 
suddenly at —112 deg F and attaining a great height 
In liquid air Cast antimony also Increased grently 
In hardness but cooling had comparatively little rffnt 
upon aluminium copper lead tin nlrkel and some 
other metals Spring steel containing silicon shows 
little change Chrome steel showed great variation 
while tungsten steel vsnadtum steel molybdenum 
steel, and rapid-cutting steel gained little In harrtneua 
on tielng cooled to tbe lowest temiieralnre Quenched 
steels gained considerably la hardness 
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\ nioHt realistic tent of (be value of a boom for the 
i. r, i,no or harbors against the *tl*ck of torpedo crsft 
I in Just boon made by the Brltlah Admiralty In 1M4 
tin submarine mine flelde which up to (bat date had 
mm mnlntnlnnd at the entrance to the principal Brtt 
i li naval port! were abolished and at the same time 
i in Bn nnao torpedo—a weapon operated and dirertad 
from the shore by means of endless steel wires—wss 
also discarded These changes were followed by the 
oricaiiluttou of mbmarlne and torpedo flotillas for 
thi local defense of the ports end elmnJUneonsly a 
great deal of attention began to be paid to the Ques¬ 
tion of boom defense 

rhe latest pattern In these obstructions adopted by 
the British Admiralty lonalsts of a number—gener¬ 
ally from ino to 1 fib—of balks of timber each about 
ten feet long tied together by four lines of strong 
alee! hawsers At Intervals along lu length the boom 
]g attached to pontoons which are themselves an 
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through, at any rate without considerable damage to 
henelf 

Of the trial Itself there Is little to eay It took 
place st Are o'clock In the morning of July **th Tho 
Ferret left Portsmouth harbor, and, turning round, 
steamed toward the boom at about fifteen knots The 
lieutenant and quartermaster stood on Ibe bridge and 
st the wheel respectively, and steeved a course dl 
rect (or the center of the obstruction When a hun¬ 
dred yards distant steam was shut of Tbs surround 
log pinnaces and tugs closed In the “Ferret" caught 
the boom between two barks—and went through It as 
easily as If It had been packthread No shock what¬ 
ever was felt on board and everyone—engine-room 
stall and stokers Included—remained at their poets, 
and were In fact, unaware of the fact that the ob¬ 
struction had been cleared A glass of water left 
standing on the wardroom table was not even spilled 
The hAwsers were cleanly cut, and the two halves 
of the boom swung round with tbs tide toward th# 
shore 



Uestrwyer ‘‘Ferret” as she appeared when appraneklsg the boom nt 111 knots speed 


ebored to the bottom of the channel by heavy moor¬ 
ing chain* Kill h balk or timber Is about a foot square 
In aertlon and la studded with a number of stout 
curved steel spikes four projecting from either end 
and others being placed along tbe length of the balk 
St Interval* of about three feet The object of these 
spikes Is to prevent the ‘Jumping of the boom—an 
Incident which lias occurred more than nnre In ma¬ 
neuvers It Is achieved by all movable weights— 
Including the crew—being taken aft, thus lifting tbe 
bow or the vessel well out of water Then, running 
at the boom at full speed, the noae would be pushed 
well over the edge of the boom and the linpetua of 
the vessel and the sudden rashing of the men for 
ward again would In mast rases prove sufficient to 
carry the ship safely sc-roes A few years ago how 
ever a British torpedo vessel broke her hack while 
trying to Jump a boom 

It was or course well understood that any Teasel 
larger than a destrojer could easily break any boom 
yet devtaed The Hrttlab Admiralty however after 
much discussion came to the conclusion that the only 
vraacils likely to penetrate the outer line of British 
port defenses were destroyers and torpedo boats (In 
eluding of course submarines) and It was therefore 
derided to put to a practical test the problem whether 
a vessel of one of these typos could burst through a 
boom of the latest pattern 

A section of a boom of the latest design was Ihere- 


The • Ferret' rould eaally have proceeded Into the 
dockyard under her own steam* but two tugs toe* 
charge of her and later In the day she was docked 
An examination showed that she was quite undum 
ng«d The hawsers had made a dent In her bows 
beet no plates were alerted and ah* waa making no 
water It la not beliaved that aha wss strained in 
the oBshiest degree* but thlg A flU pot be definitely 
known until a thorough examination has been msde 

The experience wm practically a repetition of what 
occurred In 1885 when the torpedo-ram ' Polyphemus'' 
charged and broke a strong bootn at Berehaven In 
Ireland In that case, however, the attacking vessel 
was a craft of over 2,000 tons, and the boom was not 
so scientific ally constructed as that testsd st Ports¬ 
mouth 

It Is understood that the Admiralty Intend to carry 
out a aeries of testa, with the object of discovering a 
really slflclunt obstruction for harbor mouths It la 
suggested that a series of wlra entanglements, placed 
one behind tbe other will next be tried As wss to 
be expected, the result of the Portsmouth trial has 
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iinn warn bAui < - 

As mentioned In our last two*» Hr. Charles F- WBV 
art has been teaming to fly the Guru** btplana km 
qulred recently by the Aeronautic Society Last week. 
In the violnlty of Mineola, L. I. Hr Willard mags 
practice flights early In Um morning almost dally- On 
the 14th instant be made a flight In (ha Mtep* of the 
letter 8 of nearly five mlnutee’ duration, In the oouro* 
of which he traveled about three miles. The tollow- 
Ing morning, at 6 M A. M„ be started off as usual 
near tbs fair grounds at Mineola, hut, lMtaad p( 
circling over the plain, he drove the machine above 
the fair grounds some three miles across country to 
Garden City At this point he turned to th* left end 
heeded for the grounds of the Meodowbrook Hunt Club, 
passing over e group of men on their way to work, 
who waved their cap* and cheered From this paint 
he flew toward Weatbury, swerved to the south, end 
crossed the Motor Parkway, making several terns. 
He traveled to tbe outskirts of Hlcksvllte, whence 
he directed hie machine straight back to Missels. 
Before retching the eUrtlng point, however some¬ 
thing shout the motor gave out, and the machine wee 
forced to descend upon rather rough ground. Tho 
landing was made without damage, however. The 
machine was In the air over nineteen minutes, and 
covered e distance of about twelve miles. The height 
attained wga about 1M> feet This la the second crew- 
country flight made In the United States by any aero¬ 
plane. tbe first one being that made by the Wright 
machine in Its government test on tho 30th ultimo. 
Mr Willard traveled somewhat farther than did Or¬ 
ville Wright and Lieut Foulols, though tha ground 
ot er which ho flew waa much smoother end lew 
dangerous In case the machine was obliged to slight 
This flight surpasses any ever made by Mr Curtiss 
himself, or by Messrs. McCurdy or Baldwin in addi¬ 
tion to being e cross-country flight It Is the longest 
flight yet made In tbe United States by stay machine 
other than the Wright It Is probable that further 
exhibition flights will be made with this machine by 
f*r Willard In the near future 

MU. (ITKTUm AT BltElMB 

Mr Glenn H Curtiss arrived In France on tbe 11th 
In tant with hie aeroplane which was packed In boxes. 
Tbe machine woe taken as personal baggage directly 
from Havre to Hhelma and after busying himself 
the following day with 11s erection Mr Curtin an¬ 
nounced that It was almost reedy for trtel This will 
give him a full week In which to tune up tbe machine 
nnd prepare for the races, which start on August 
22nd There seems little doobt that Mr Curtiss’s nsw 
biplane will make an excellent showing against the 
two wore machines with which he will have to com 
pete 

Tlir TSIAI « ItlHT OF THK “BADOKCK WO. 1 " 

Baddeok No I,' the new biplane with wbloh 
Messrs. McCurdy and Baldwin er* experimenting at 
Petewawa military camp In Canada, mat with an amt- 
dent when the first flight waa attempted on August 
13th The maohlne reared suddsnly In th* sir end 
(Concluded on page tft ) 
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* Mw * UWI'III, IHtt **T tB», *U1* u« boat «u nuuilac Mrlr at rvll ipMd Two josunent until tba Ohio River Laum.h Chib tu 

•t ow mw isvirr. M«*» *«• ■Wpp*d from tbo wheel, and tba boat was reached, where ten minutes were loot In taking on an 

' A rlw tri*. 0* 44* utitee MM In one day bo- PMdted to tba bank, where the other propeller waa extra can of gasoline, the supply having run abort 

f*m d*wa and dark, would certainly be a record- put on. The shaft waa beat slightly just In front of Cincinnati waa reached at l 16 46 where tba boat 

Making performance. Bods a trig eeald hardly be tba propeller The accident happened at 7 A. M, when and occupant# received a rousing reception from a 

MM with tha usual type of M g h m refl motor beat, *« uW cylinders bad been put on for a short time, large crowd The run from Meymvtlte to Cincinnati 

aa neither the angina Mr the bull would be likely to “ there appeared to be about three feat of water The waa made at the rate of 26 64 miles per hour tha 

Mad hours continue os monte* at a 30-mite clip. Mrt waa made from Petticoat Bar at * 46 40, the fastest long mo on the trip ' ’ 

TW annum french endurance raoe from Pari# to tba engine running on four cyltnderi, and no further The actual running time for the trip from Pittsburg 

Mk, la Which a number Of the fastest racers usually changes were made until Marietta waa reached at to Cincinnati was 21 hours SG minutes, and SB seconds 

(WauMta, la generally run tas stages, ao that It laata 10 M 06, where tbere wu considerably more water which Is a new record b> water between there cities 

Morel days and constats of a taw qpurta of reveral owing to the Muskingum River flowing into the Ohio This wu at an average rate per hour of si zg miles, a 

boon each. When thaw facts are considered, one »t that point most notable performance for a disabled boat In low 

can appreciate the bold Undertaking of the Dean Full apeed was maintained until near Ravenawood water where two-flftha of the entire distance wu made 
brothers, of Ctuetanatt, 0, when they attempted to *16% mllee from Pittsburg where a stop wu made under half power At least ten per cent additional 

run their fart boat “Brer Fox II" from Pittsburg to to replace the batteries The boat la equipped with distance wu covered on this trip due to the necessity 

Cincinnati In ana day Tbla boat bad previously mads a magneto, but tbie bad been disabled In the alorm of erecting and recrnaalng the river In order to keep 

tb« 1,664-mlla trip from St Louis to Now Orleans at a on Wednesday night, and wu out of commission in the channel, maneuvering which would have been 

«PSed of 39.6 miles aa hour and altogether bad travel From Ravenawood to Ironton lMVa miles the engine unnecessary had there been a rniffiolent stage or water 
Sd over 1,000 miles at a spaed of nearly 10 miles an wu run at full speed continuously, and not a single to permit running straight ahead and i ultlng the bends 

hour adjustment of any kind wu made Had It boon pot- and curves In the river The <rcw on this trip was 

Tba start wu planned for Sunday, July 10th last, alble to run at this rata of speed with the earns amount composed of M. B. Dean, captain, William Stevenson, 

bet on account of low water In the Ohio River it wu , _ 


nscuarerlly postponed A demonstration was given 
the Bciecrinc Ambioait representative of the speed of 
the boat, however, in a round trip to McKeesport, Pa., 
a town to miles distant. The running time wu 39 
ffllnatw one way and 41 tbe other, which wu against 
a alight current. This wu an average of over 30 miles 
an hour Fortunately, within the next three days there 
wu sum rain, and the water rose enough In the river 
to make possible the undertaking of the trip, although 
holy with the running of considerable risk, u 
the following account shows The 
start wu made from the landing 
of tha Pittsburg launch Club on 
Wednesday evening. July 14th. it 
1 09 86. with the Intention of ran 
nlng through the six dams to 
RoehsSter. Pm., that night. In order 
to make an early start through tha 
open river on Thursday morning 
thus avoiding the lore of time in. 
locking through there atx locks. A 
storm came up after passing 
through dam No 1. and the boat 
wga forced to tie up for the night 
Another start wu made early 
Thursday morning, and dam No 41, 
at Rochester, wu reached at 
9 16 10. the actual running time 
through the pools being at the rete 
of 16 mile* per hour 
Below the pools tbe water wu 
found to be so shallow that tt wu 
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of water down from Pittsburg, there la no 
doubt whatever that tbe run could have been 
made from that city to Cincinnati In one day 
Tbe performance of the engine on such high 
apeed for each a distance Is nothing short of 
remarkable, and Is a triumph for the man u fae- 
Bmt Ttaar «f * War Fox IL" traretlag at Ugh spud. turer of tha two-cycle engine No part of the 

engine heated up at any time, and not an ex 
Moeaaary to cut out four Of the eight cylinders la plosion wu Ulssed Vanceburg, Ky wu reached at 

order to reduce the apeed of the angina to MO ffcP M, 7 13 Friday evening The boat wu tied up for the 

or approximately half speed. Below Welkvttte, O, night, and a supply of gasoline and cylinder oil waa 

the propeller struck the bottom of the river and wu taken op A fresh start wu made at 7 33 on Satur- 

boat It wag decided to oontlnue with the disabled day morning, and the run to Maysvllle, Ky, wu made 


Fox II in make an 
olhtr attempt at a 
one-day trip from 
nttebiirg to Cincln 
nail this fall when 
ibere will be a bet¬ 
ter etage of water 
In the Ohio River 
With proper condl 
Hone there Is but 
little doubt of his 
airompllahlug the 


Company Is Install¬ 
ing He 8-cyllnder motor In a hydroplane craft that 
it le thought wiu prove very Kpeedy 

Tbe Brer Fox II wu planned and asiembled by 
Mr A D Dean, one of her owner* and nleo one of (be 
olhrcra of the Fox Reversible Gaaolluo Kngtne Com 
pauy of Newport Ky She le 40 feet In length 4 Vi 
feet beam and draws about 26 Inches of water Tbe 
bull le of rib uud carvel construction planked nil over 
with Vi Inch white pine and weighs without engine 
and equipment, about 626 pounds Bha la built on 
racing lines, and wu designed and constructed by 
Wright brothers, of Nswport, Ky 
The power equipment consists of a Fox motor rated 


propeller onto deeper water wu reached, u the axtre without stopping or slowing down the engine The at 56 to 66 horse-power This engine le unique In that 

^opoUor carried an the boat hod been d a ma g ed on landing at Miysvtne wu reached at 8 36 50, thus msk it has eight cylinders of the twocycle type arranged 

the trip ap the riv*r to Pitta burg, n was Impossible lug ths 30 Vi miles between those cities In 1 16 50, and In line above an 84hrow crankshaft. In appeurunco 

tp msk* any speed onto Bellalre, O, a distance of 18 thte with a beat propeller and shaft Burh a par- the motor Is similar to the usual two-cycle engine tX - 

® ll “i MB reached, although tha engine performance romance by a badly disabled boat la truly remarkable caplin# that the cylinders are set farther apart to per- 

waa perfeat, TM boot grounded several tinea, cans- and particularly when It la taken Into consideration mlt tbe ure of wider bearings Tbe cylinders tio ml 

teg a loaa of contaderabta time, but fortunately little that white tha "Brier Fox II" la designed to carry a 5 inch boro by 6 inch stroke and the base Is a solid 

UMft was MM crew Of but two, aha carried a crow of four on thte one-piece aluminium caatlng The crankshaft le <ut 

^ 4p Mgfct -sylfnMr* were art Working at Seltelre. bwt trim and U gallon* of gasoline Instead of tbe 30 gab from a solid steel billet, and the throws are act to flrn 

M«M after gsteg ahoat two reOaa, km which are generally carried the cylinders L I, H 17 1 I At a speed of *no 

*»4 M Mr eyBXdars werw nred to Marietta, a Ate- At Maygvtite a telegram wu received from Ctncln- R. P M thte gives 6,400 piston oscillations per minute 
#t *** ®*ten. MftresvBfe W. Ta, was reached ball asking that the boats arrival be planned and and renits In wonderfully steady and efficient power 

dw Thorpday evaalhg sd 9i4*v The night wu Mt timed ter Me O’clock, u the launch eiuba of that city The one special future of this motor le the dceign 
,* V*V*tod a UfvT Mt j fa a dW M itefl 1 oyMnds* oO wM bad planned a reoapttea at that hour The boat wu and location of an auxiliary fourth port, wblih lx nnw 

< ^f?M» aMtel*. TMTrt#.'gMIMI]Mm j *^7:» on Pri- accordingly ksid at Marseille until 10 4>, when tha baJng patented Through thla port air Is drawn into 

fMr/ Mrt wu mad* tar Cincinnati. 60 mllu dtetant The the explosion chamber allghtiy in advance of t>» in 

M*tM wuctbeuru* without ehaags of meed or ad- oomlng charge of gas, and thte ngretlon of air accom 
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pliihon the doubt* purpose of expelling the burned fxs 
without wuti of fool end leaving pure elr In the 
explosion chamber Instead of vitletnd gas 

Theee fourth porta ten ell be operated together by 
menus of e lever, and when opened, result lo a marked 
lu< reuse In both power nnd speed High tension (gnl 
lion by menna of two distributors and two rolls la effl 
ployed Lubrication la effectually accomplished by a 
force-feed system Into the Journals and by a spray 
taken by the Incoming gae to the wriet pins, connecting 
rods and pistons A clutch of the eelf locking type la 
used but no rcveralug gear la required, since tbe motor 
le readily reversible 

Ah Is customary with boats of this typo tbe exhausts 
are open and extend several fret above the sides of 
the host These exhausts are 2'4 Inches In diameter 

The motor drives a 22 Inch diameter 14 Inch pitch 
wheel at from 7 j 0 lo 800 It I’ M with ease and In 
Short Lest runs has turned this a Intel at from 810 to 
82b It P M In the Pittsburg pools giving a speed In 
excess of 10 miles per hour In tho slight current of 
theme pools On llie run from Pittsburg down the Ohio 
to CIik Innatl tho engine kept up a steady speed of 
from 700 to 771". ft P M without forcing and train 
tallied this hpwcl for hours nt a time without per 
ceptthlo healing This speed cnuld be maintained easily 
for an am Ire day nr even more were the slugs of 
water s ifllt it ill to permit tho boat to run at such 
Sliced In aafelv 

In the itin lo Cincinnati, four gasoline tanks were 
curried tao rear tubular tanka In ths stern each hitv 
Ing n capacity of IB gallons uno 2i>-gullnn tank under 
the seat one IU gallon tank In front of Iho seat and 
one 5-gallon gravity feed tank dlreitly over the dOgnl 
Ion lank making a total input U> of SB gallons for long 
runs The tanks all feed Into tho h-gollon gravity tank 
n hand pressure pump fort Ing the contents of tho 
lower onus to this gravity lank Besides an Individual 
carbureter for each t) Under the transfer pipes of eaih 
pair of cylinders are connected lo a eeionil earburslor 
so that there axe no lees Ihnn 12 tarbureters tieod on 
tho engine 

Based on rulod power tin motor lu the * Br’er Fox 
tl consumes approxlmnti 1} I 4 pints of gasoline per 
horse-power hour hut lbs < nglim unquestionably de¬ 
livers mom thBn ll* rating so that on at dial wheel 
perrormunte turning a 22lnth diameter 44 Inch pitch 
wheel «<IU It P M It Is very close to a pint per horse 
power hour 

Tho boat lias « capacity of 14 gallons of <} Under 
oil In tanks She Is designed lo carry two mru avor 
aging alsiiil IV, pounds oath and 10 gallons, nr nbnut 
34U pounds of gasoline On Ihe tiIp from Pittsburg 
to (‘Inc Inimtl she tarried four men whoee combined 
weight was 070 pounds utid 80 gallons of gasoline, 
weighing approximately 000 pounds or H total of 1370 
pounds against 000 pounds which Is her estimated 
capacity when speeding 


rtivi t h rrent supplement. 

'I hr opening art It lo of the current Siiiicmknt No 
1701 Is ilevoled to a discussion of llie wonderful 
I- rank fort Aeronautical Exposition which has been 
opened w llli sut h silt t ess In tlerinouy Excellent views 
it tilt exhibits mtoinpany the text Mr R K l-akoa 
otliniiHilvc nnd instriwlhc article on lbs oxhydrlc 
process of ititling indsls la continued Mr Newton 
18 right ■ kplalns how the slxc of gas aucl oil englna 
cylinders may be determined It Is a curious fact 
I hut many or Iho uiarlilcs employetl by Ihe Romans 
(,reeks hiu! i veil hgypl lulls arc those most highly 
valued by the nnhlletts and builders nt the present 
time Marbles ami oilier decorative stones from the 
Identical lot a lilies width were sought liy the ancients 
with so much iarc are now to Lw seen In most flue 
modern buildings In Loudon nnd other cities This 
whole Htibjott of ancient marbles and »m lent marble 
quarries c-onslItutes llie subject of an article by Mary 
\\ Poricr (> lUihaleln contributes a wonderfully 
liiPliin llw irthli on klesclgur and Its uses Ths cx 
|u rlinenlnl i vlilenii In supimrl of the Atomic hypothe¬ 
sis Is mi forth by 11 I hrcntcld Marls Parlos s mono¬ 
graph on canning and preserving fruit la continued 
Interesting electrical notes Hre those entitled How 
lo Join h let trie Wins nnd The Rgner Holmitrom 
relephonc Apparatus It la aometlmes ucessaary 
when designing buildings nr other works lo construct 
models In order to explain Intricate points more 
clearly than cun be shown In drawings How this It 
done Mr Htenlcv t' Bailey explains improved deep- 
sea sounding apparatus la described hy Capt B Moll 
A report of Hie Hlxlh fonfereme of the International 
Commission or Meteorology Is published A calendar 
good from 1701 to 11)02 Is nut tho least Interesting fea¬ 
ture of this Issue 


From the returns compiled by IJoyd’s RegtsUr of 
Shipping It appears that excluding warship*, there 
were so* veeerls of 740 700 tons gross under construc¬ 
tion In the Bulled Kingdom st the close of the quarter 
ended June JUlb. 1808. 
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To the Editor of the Stixsnno Analogic 
The difficulty that some of your correspondents 
have with the ancestral puxxls Is In disregarding the 
marriage and intermarriage of distant relatives 
Thus If one of B s grahdparanu on his mother’s side 
waa cousin to one of hlB grandparents on his fathers 
slds, B would have only 14 great-great-grandparents 
Tbe one divergent series would be extinguished and 
the number of his ancestors In any one generation 
would be 3» — 2»- * If, Instead, two of bis eight 
great-grandparents were cousins the formula would 
be for any generation S»—8»-a If there were two 
setH of cousins among hi* great grandparents the 
formula would be as - a (8"-*), etc 

When we cnnslder that onr ancestors for hundrods 
and thousands of years lived In small and more or 
less Isolated villages and communities and that fsml 
lies of as many as ten or twelve children were not 
cioc-oniiiion, we can see that could we trace all lines 
of dement of any one person we would find them con 
Htnntly running Into each other and merging Into 
common ancestor*. Tbua In the fifteenth generation 
we might trace descent from two parents through 
any one or through all of their twelve children And 
If ihe blood uf these children had commingled st other 
times In the line of descent, as It must at least In 
an Isolated community, two persons In the fifteenth 
generation might represent a hundred nr even sev 
era! thousand of Hi theoretical aneestora 
Norn Springs, Iowa. W A Eckuoj 


THUXDKUTOKKI 

To tho Editor of the Sc irMim Aussie an 
The explanation of thunders tonus ordinarily given 
Ih that rloude are formed of minute particles of roofs- 
tiire, each having an electric charge on Its surface 
These particles H^gloinorate In drops of rain and 
their electric charges spread over the surface of the 
drops with ft resulting greater electric density be¬ 
cause ths surface, of a drop Is much less In extent 
than the mcRregide nr the surfHees of all the [articles 
or whic h It Is made tbe Inc reaee In surfm-e being 
proportional to tho square of the diameter, when the 
Increase In volume la proportional to the rube of ths 
diameter For Instance the electric potential (de¬ 
pending cm the elHCtrlr density on its surface) of a 
drop of rain % of au Inch In lUumeUr will bo 125 
volts, It R Is formed of particle a 1/1,000 Inch In dlnm 
etar whose potential la one volt 



nlr acting as a dielectric, electrify each other by Influ 
once, the rvsultlug Influence at the center of the 
doud being an enormoos electroelstio strain, which 
is relieved by lightning 

This simple explanation Is that genera, > given In 
the lecture room but la not sufficient to explain tho 
ihunderetorma without rain frequent on the 'West 
ern plains In hot dry weather The writer haa ob¬ 
served many In northwest Texas. One'day at noon 
I was resting In ray house, when I was startled by 
u sudden clap of thunder followed by others. I had 
not seen a sign of a clond a fsw minutes before when 
coming home Stepping out doors, 1 saw toward the 
xcnlth a very thin yellowUh clond somewhat broken, 
from which emerged the thundering No lightning 
could bo seen, the glare of ths sun through that misty 
cloud being too intense. From Its rapid motion and 
tbo distinctness of the claps of thunder I Judged 
that It could not be very high This phenomenon 
lasted a boat three minute* and vanished 


to last until about two h*nra before sunset«Dwrfg* 
ths day there an occasional flush** of brssw, but 
no continuous wind In a certain direction. 

This condition of w**tb«f may last without ratal 
for two or three weeks, and I* geoetwQy followed hy 
a stubborn drought, with a sneaky appearance of the 
aky and very little or no dew In tbe morning. The 
absence of rain, tbe email slxc of the ctoads, and 
their diaphane, evanescent appearance, Indicate that 
other agencies besides those mentioned ha ths Isctnr* 
room are active for the pre sence of electric potentials 
widely differing In a dry thunderstorm 

Observations have shown that tbs electric potential 
of tbe air increases with the distance from the ground. 
Now suppose that a portion of the upper atmosphera 
be brought near a portion of the nethsr atmosphere 
within a medium like mist, where electrification by 
Influence can take place, the requisites (or an elec¬ 
tric discharge are present and apply to dry thunder¬ 
storms They occur when etmoepberle conditions are 
favorable for causing local aerendtng currents of warm 
sir with a small quantity of aqueous vapor to an ele¬ 
vation where they meet a cold enrrent, whoee cooling 
effects contract the hot air and condense the vapor it 
contains, creating a vacuum that sucks the air from 
tbe highly electrified upper atmoepbere aa shown in 
Fig 1 where 0 la a warm ascending current, O la 
the Initial cooling current (which haa disappeared), 
U la tbe descending current and K tbe cloud formed 
by tbe condensation of the vapor In the ascending 
current B 

From ths absence of rumbling thunder ths electric 
discharges seem to be confined within each separate 
c loud sod originate mainly from differences of poten¬ 
tial brought from different strata In the atmosphere 

The ordinary thunderstorms with rain happen also 
when atmospheric conditions cause ascending currants 
of warm air containing nqueous vapor. There Is low 
barometer and a preceding period of calm high tem¬ 
perature, the clouds are cumuli and pile very high 
up, especially for hailstorms 

When rain Is brought by a wind that has boon 
blowing for a few hours or days In the same direc¬ 
tion the clouds are of the nimbus class, they over¬ 
cast tbs wbolo sky, and thot,„ u the drops of rain 
may be large there le no appreciable thunder and 
lightning the elm trio potential being too nulformly 
distributed throughout the cloud. 

Pittsfield, Mass Heicet Cl XT ax. 


TEX xmCT OX POLAX CUXBXXTS O* 8ULT fTKXAX 
FLAXXT0X 

To the Editor of the B< ivntitic Amebic** 

It waa announced some time ago that very Interest¬ 
ing communications were to be published shortly from 
the pen of Prof Frlthjof Nansen and assistants upon 
the moat recent results of the Investigations which 
have been carried on for a series or years with s view 
to ascertaining the Influence which the water In tbs 
polar rurrenta has upon tbe water In the Oulf Stream 
In tbe way of creating very favorable conditions of 
rxlstenre In tbe latter for plankton and higher marine 
Ilfs 

The results may bo shortly snrnmed up thus From 
the Invest lgatlnu* carried on during the "Fram’s" 
voyage across the north polar basin It has been proved 
conclusively that In the poIbt water whlrh la protected 
by a thick layer of lee from the Influence of light, 
accumulate matter* whlrh have a fsrtlllilng effect 
upon the vegetable life In the open sea and which In 
ihe cold, dark polar water are not died The polar 
baaln Is like a large tract of fallow land In which 
fertilising matter* accumulate without being used 
Tbe warm water In tbe Oulf Stream on tbe contrary, 
r hen reaching tbe northern part of the Atlantic Is 
desert water so to say ft has been used up and 
contains only scanty means of subsistence for any ani¬ 
mal life 

The more polar water that sets In and mixes with 
Ihe warm water In the Oulf Stream the more luxuri¬ 
ant seems to be ths growth of plankton and higher 
marine life It la the cause of- colder summers In 
northern Europe, but ths fisheries seem to be better 
In proportion 

The result* of these Investigations, of which only 
a short summary Is just published in tbs pram, will 
be issued In book form, end seem to open np pros¬ 
pect* of onr being able Jo foretell good or poor fish¬ 
eries ai.4 to explain many Interesting phenomena 
which se-m to be dependent upon the tempsraturs 
In the BOnhern pert of the Oulf Stream 
Christian la. Norway J A MdatnL 


The appearance of that cloud wax unusual for a 
dry thunderstorm Ordinarily, In such occurrences 
there are several scattered small whits clouds, em¬ 
bryo cumuli In ahape but diaphane, they look “dry,” 


■nWtng rubber 
chi Is produced by tnlx'ng NMtn*. t 


ground They appear end vwtab with more or less 
sharp thunder* seemingly at » high elevation. Ns 
lightning uan be seen because of the eunpblha through 
them. These electric fltsehMfeg begin about Bosh, 




---—g of tbe bichromate 

the gristtne-,- by heating, the rhemVat i 
« iflftte**. 


or gotta per- 
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In 1106 excavations in the island of Doloe were be- 
gun on an extensive scale, owing to the liberality of 
the'One da Lou bat, who decided to make an annual 
gift to the enterprise of f 10 000 In order that the work 
coaid be carried on In a manner which la justified by 
the gnat Importance of the site The work Is carried 
on by the French School of Athens and M Homolle. 
whose connection with the excavations at Delphi w# 
have already had occasion to note, directed the ft ret 
part of the enterprise Since then It has been carried 
aa by hla suoceesor M Holleaux and various arche¬ 
ologists of the French School Because of the great 
number of discoveries which- have been made at Delos 
the archeological world Is much Indebted to the action 
which the Due de Loubat took in aiding th* excava¬ 
tion work 

From an early period going back to the eighth cen 
tury B. C Delos was a center of ths worship of 
Apollo who hud a celebrated sanctuary on the Island 
After pausing u-.odgh many political vlclaattudee, 
Delon was completely ravaged by the army of Mlthri 
datea Its most flourishing period appears to have 
been In the third century B C 

Since Delos was a religious ss well as a commen lal 
center It Is but natural that we should And remains 
both of various tmples and alio of extensive bulldlngi 
such as storehouses and wharves In general, we may 
liken the site of Delos to Pompeii, because It la covsred 
with remains of public and private buildings Bat 
naturally it Is fir superior to Pompeii In the artistic 
charm ter of the strmturee and other remains, for 
here Is represented a flourishing period of Greek art 
For this reason the excavations at Delos are of espe¬ 
cial Interest and the remains have a high artistic 
value On the one hand we have specimens of sculp- 
ture which belong to the principal epochs. There are 
also extensive remains of architectural forma, columns 
eta Not the least In Importance are the fragments of 
mural decorations which are found In various places 
While these are not In so good e state of preservation 
as those of Pompeii they give a clear Idea of the decora¬ 
tive borders frlexes and large wail paintings that 
adorned the larger dwelling houses of Delos Mosaics 
of brilliant colors are also round and some of these 
ere In a good state of preeervatlon 

The excavation work la carried on wtth a view to 
clearing aa much aa poaalble the streets and edifices 
of the alls In the quarter of the port, very extensive 
wharves have been disclosed as weil aa large quays 
and storehouses, evidences of considerable commercial 
activity It la evident from their extent that Delos 
waa one of the most Important commercial ports of the 
archipelago 

Aa regards the work which has been undertaken at 
Delos since 1*03, the year when the Due de Lou bet 
came to tho aid of the enterprise It la ona of the 
moat considerable to be carried out In Greece, so rar 
aa ths amount of material la concerned This Is no 
leas than SO,000 cubic yards or earth annually Aa 
ths Various walla ware brought to light they were con 
soHdated to keep them together and efforts were made 
to pres er ve the Stucco decorations and mural paint 
lngs. Ths appearance of tho paintings, mosaics, and 
various decorative motiff la shown fa a collection of 
water-color drawings Which ware made on the spot 
by two artists belonging to tbs expedition 

Among the points which hive been akplorod up to 
tW preeectare'tha sacred moloeures In which was the 
loading sanctuary of TJebSa, also ths quarter of ths 
Theater Near tho Incleem* is the sacred lake, a 
am ell body of water One of tho moot remarkable 
finds Jo a tomb bounding to the Myoeamn epoch, to 
which wo mar aaafgg a date between tie twritt* and 
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In the study of this epoch A great terrace or esplan¬ 
ade was uncovered near the sanctuary Here were 
found five colossal lions which were set up In a range 
and spaced at equal distances apart along the terrace 
One of our engravings shows the appearance nf tbls 
site and another one represents one of the lions, show 
lng the considerable site and also the great antiquity 
of the specimens. They rank In date after the above- 
mentioned tomb, and from their archaic character we 
may place them lu the seventh century B C M Salo¬ 
mon Rolunch however, considers that the group of 
lions may have been offered to the earn tuary by Croe¬ 
sus, King of Lydia, fabled for bis rlcbea Be bases 
bis theory on the fact that Herodotus states that 
Croesus had offered a massive gold lion to the temple 
of Delphi haring a weight of ten talents the Hon be¬ 
ing tbc ancestral sign of tha kings rumlly H Is pos¬ 
sible, therefore that the group at Delos may have 
come from the some source and this would place them 
In tha sixth century 

Coming lo the remains of a later epoch we And a 
street which led from the theater lo tho samtuary a 
very narrow street only five feet wide It was bor 
dered with small houses and shops and must have 
been much frequented 

As to the general character of the excavations at 
Delos is they appear at the present time one of the 
accompanying views will give a good Idea of the ex 
tent of the work It will be observed that tt covers 
a very wide aifea. Like modern buildings In some 
countries the dwellings of Delos consist of a cen 
tral court surrounded by a portico with columns open 
lug Into which were the various rooms of the building 
Borne of the columns in this and other structures of a 
like character are In a good state of preservation 
and the walls In some cases oro high The remains 
sllghUV resemble the dwelling houses at Pompeii One 
of tho dwellings, which has a considerable Interest 1» 
similar to the above and Is known as the "villa of 
Cleopatra " Here the portico Is upheld by high Doric 
rolumns. There were found bore tbe statues of the 
ow nsre nf the villa, Dloscou rides anil bis wife neo- 
patra (who has of course no relation to the Queen of 
Egypt) The latter statue which Is shown here Is lu 
s good state of preservation although tbe head Is un 
fortunately missing. An inscription ou the statue 
telates that Cleopatra, native of the town of Myrrhin 
onto In Attica, exoouted the statne of ber husband 
which Is the accompanying one and that he himself 
had offered two silver tripods to tbe temple of Apollo 
As the Inscription beers the name of the arrhon Ttmar 
cbos, we ore able to flx tba date of Lhe statue In tbs 
second century B C The draped statue retains some 
of the characteristics of the grand epoch In its treat- 
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A remarkable diving bell or portable caisson has 
recently beed constructed for the German Nary De¬ 
partment for tise Ip the deepening of the harbor of Its 
naval base at Tslngtau The remarkable features are 
not eo much those of tbe bell lteolf but of Its con 
section with tho Imposing structure above water 
shown In our frontispiece, the whole making a com 
Plata and eetf-contained nnit for excavating to a maxi¬ 
mum'depth of IB meters below water level 

Two .DQjilpqDa, each 1# B meters long S 6 meters 
wide, and * iJinfU.-s dew. are rigidly braced together 
bow and item forn.lng between them a well Into 
which the diving bell may be completely withdrawn 
from the water * Upon tbe deck of the joined pod 
toons Is erected the superstructure, from which the 
diving bell la suspended and operated consisting prin¬ 
cipally of conventional I-beams and angles. 

Ha dlvtng ball Is built of sheet iron externally 
brgeedt aad Is 10 meters long, t meter* wide, and 2ft 


teeters high Kxtendlng upward from the top of It 
are three telescopic shafts, two for the hulstlug of 
tbe excavated material each 80 centimeters In dlam 
eler, through wblth a bucket of 1 ton capacity can 
pass, and one of 1 motor diameter for tbe workmen 
Each of these Is provided with suLh an air lock 
as Is uow familiar In ronneitlou with tunnel and 
foundation work In New \ork and elsewhere In which 
as workmen enter the air pressure Is pradiiHlIy raised 
from that of the atmosphere to that required to ex 
elude water aud mud from the Interior of the cais¬ 
son being similarly ruduted for those ascending from 
work The air locks of the spoil shafts are Identical 
but tbe air may be compressed or exhausted rnuih 
more rapidly In the hoisting of buckets of excavated 
material the gradual ihango ur pressure being uveea- 
ssry lu the case of men only na a pro aultou against 
caisson disease 

Tbe bell Is suspended Ity four sets of rhaln tackle, 
one at each corner which are mounted un oppoelte 
ends of two shafts on the operating pint form of tho 
superstructure driven simultaneously by an electric 
motor when It Is desired to raise or lower the bell 

Higher platforms carry two crimes which receive 
the buckets of excavated material from the top of the 
spoil shafts and deliver them Into scows alongside 
oi however desired the crunes also being electrically 
driven na are the winches Inside Ibe spell shaft for 
hoisting tbe buckets from Ibe Interior of the bell 
One men on the platform at tho top of oarh of the 
latter can hoist the bucket with the winch detach 
It, and hook It onto tbe crane and site reran and 
also raise and lower the bell as desired Two more 
operators Tor tho cranes shove are required 

On the deck are three compressors supplying the 
neresoary air pressure to the Interior of Ibe bell 
power for Ibe whole equipment Is lng supplied from 
a stationary plant on Bhore Both the superstructure 
ami tho Interior of the bell are electrically llghtod 
anil rominnnti ntlon Is maintained between them and 
from either to lhe Hhore b> telephone Quarters for 
the crew are provided In the Interior of the pontoons 

Tho design of the superstructure permits of con 
rluuoua o|ctrnllon being carried cm Independently of 
the varying height or Lhe pontoons due lo rise and fall 
of tides. 


THX IIUI CBOSS-COUXTkY FLIGHT OF THl 
AUOWAVTIO lOCIXTT’g B1FLAIE 

(Conclude it frum pnpc /-'( ) 
fell backward breaking Ibe rudder nnd propeller and 
damaging the running gear Mr Met urdj the Hvl 
Star waa unhurt and the engine was not damaged 
Tho accident Is said lo have been dm in thn engine 
being placed too far to the resr The mac bine will 
be repaired In about a week when further (lights will 
by attempted 

U HCIHX1IHH BFIOSII rlCOIIT 

llit recoid enduranco flight or 2 hours and 3714 
minutes In France mentioned lu our last Issue waa 
wrongly attributed to M Gaudart Thla night was 
mado by M Roger Sommer with a harmun-type bl 
plane and although unoflh lal It Is prolnbly the long 
est ever made with an aeroplane 


In ao article appearing In tbe American Mac hlnlpt 
on annealing high-speed steel the author states if 
perimenta have been carried on looking to electrical 
annealing and to bright annealing by Immersion lo a 
bath or fusible metallic salts somewhat after tho man 
ner of the barlum-ehloride process for hardening Mod 
crately successful results have In some cases been ob¬ 
tained, but tha methods are not as yet sufficiently 
developed for commercial use The two method* bare 
also been combined with results apparent l> gnod the 
■alts hath being bested by the passage lb cough It of 
a low-tension electric current 
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coranronns of tss num 


1 ]»> purpose or this article la to treat of only that 
friti 1 of Ltao general subject of planetary configuration 
ahli li rrlati e lo a comparison of the planets when they 
hmi the hHiue right ancenalon, L e, when they are 
on Die Bmnu lolostlnl meridian 
six mnJuiK Uoub of the planets octor dtaring the 
I liter hnlf or the present year One Illustration la a 
plot of the orbits of the terrestrial planets, thawing 
the positions of the earth and of Iho planeta at each 
conjunction The other shows the apparent diameters 
aud pbuMVe magnified Tn order to compare the fig 
tires they are all drawn to the same scale The ap- 
parent dlstantc between the planets at each conjunc 
tlon however laiinot be represented on this stale be¬ 
en use the figures would be s< jiarated by a measurement Mercury 
T-hbli would Tall bejond the limits of the drawing, 
but the distance suen by the nakod eye. Is given In 
the text The date of conjunction Is Washington mean 
time. 


July 23d lib The dlaiante between the planets Is 
a little niori limn twlie the moons diameter which 
subtends an angb or about tj deg Neptune's diameter 
Is neatly eleven and one-half times the diameter of 
Mercury (—HnnO/imo) At this date Naplunaa dis¬ 
tant e from the earth was about thirty-one times the 
mean diatome between the earth and the snn (=30 9 
> U2B million uilloa), while Mercnry’s distance was 
only one and one-flflh times this unit 1=1195 X 92 9 
million miles) The apparent diameter of a planet Is 
proportioned to Its tmo diameter and Invtrsely as Its 
distance from the earth The result of a simple com 
pulatlon shows that Manury subtended a very much 
larger angle than Neptune 
The plot shows that the planeta are morning stars 
ud that Mercury's phase Is gibbous. In this and In 
the Illustrations which follow, the arrow drawn with 
the full line shows the direction of the planet as seen 
from the sun, and that drawn with the deah line as It 
Is soon from the earth On account of the great dls- 
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the two planets Is nearly sis find a half times the 
(noon's diameter The great difference between the 
equatorial and polar diameters of Batura is very ap¬ 
parent. Although Jupiter’s diameter la scarcely one 
and three-elxteenths times that of Saturn, the diam¬ 
eter of the latter Is very murh reduced on account of 
Its grater distance from the earth. 


■AOouii 9t, 
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WhHt promises to be a unique event In Inter¬ 
national commerce will take place under distinguished 
auspices la Germany s capital next year 
In a recently erected permanent exposition building 
known ss Ibe Exposition Palace near the Zoological 
Gardena, In tho best section of Berlin, an exposition 


n 1 b era, and oven death, are sortsthura caused hr ask¬ 
ing natural honey, fra* hpm all adultsratlooa the 
writer Is not aware that any fatal oaaea W poisoning 
have ooourrad In Europe. They era reported exclusive¬ 
ly from America and Asia. Almost fill oases are cahfisd 
by tbs use of honey derived from the flowers of pleat# 


and Erloocea) The matter 1* somewhat p 



example, the American cased, which are attributed to 
halmaia ano—tifoHa add JT loH/olfa, are only two In 
number, although these plant* are common In America 
Even In Europe, Illness la sometimes produced by eat¬ 
ing honey 1 have myself witnessed several mild mm, 
one of which appears to throw some light upon the 
subject Soma children, who Vera watching their 
teacher cleaning honeycomb, asked him the nature of 
tbs dark aad acrid paste with which some of the cells 
were filled The tesnhjsj. explained that this Vas be* 
bread The chllgph fished If It was fit to rat, and 
the teacher carelessly finfiWsrad, ''yea." The children 
ote the bee bread freely ddfiplte Us unpleasant taste, 


of American products exclusively, among which took 
and machinery will form an Important part, will be 
held during the montha of April, May, and June, 
under the patronage of Prinoe Henry of Prussia 
Thle exposition Is designed to stimulate and 
strengthen our trade with Germany a trade the !m 
portame of which may bo gaged from the statement 
that Germany bought nearly $277,1)00,000 worth of 
goods from the United States In 190R and Is America’s 
second best customer Prominent men on both sides 
of the ALIantlo will co-operate to make the under- 


The reader doubtless knpWs (hat beea fill certain 
celts partly with pollen, which Is necessary food for 
the development of tho'yoodg bees, as It contains albu- 
menolda, while honey contains only carbohydrates. 
This pollen is known as bee bread It is usually 
stored In certain special groups of colls, which can ba 
easily separated from the honey cells. domoUmss. 
however, the bee keeper, to his disgust, finds In the 
honeycomb. Intermingled with'the honey cells, many 
cells which contain pollen Often the lower part of a 
cell Is filled with pollen, and the upper part with 
honey In the com above cited, the poisoning gas 
evidently due to the pollen, for persons who ata the 
honey from which the bee bread had been removed 
experienced no 111 effects. I know, from personal ex¬ 
perience, that the eating of honeycomb which contains 
bee bread often produce* unpleasant symptoms and 
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Htnr inventions have recently appeared for tbe tel* magnet to relieve 
ffrapMc tranamtaskm ot haodwriUng, drawings, and itop 

Photographs. igsntou* though they be, nearly all ot - 

thaw device* bare never pa nt the experimentaJ stage. Ccsocnt 

which elrcufnetanoo la partly doe to the extraordinary Cement la made 
■enaltlreoeae and complicated oonatructlon of the mech method* Among 
antam employed. The main difficulty tpet with in *olv- lug 
lug tbla lntereadng problem, however, lies In tbe Canaria Proceea 
mean* ot obtaining and maintaining a perfect agree¬ 
ment between tb* working of tbe transmitting and 
receiving stations. In fact, an accurate reproduction 
cannot be obtained except by causing Identical parts 
of the original and reproduced pictures to pea* at 
equal times In front of a given point On the other 
band, tbe two picture roller! should perform their re¬ 
spective motions In equal Intervals of time. 

These difficulties, it 1* claimed are lacceaefully 
overcome by tbe ‘teleautocoptet" an apparatus recent 
ly Invented by Laurent Bdmat and constructed by F 
Ducretet and E. Roger of Paris Moreover tbe ma 
chine la well adapted for the transmission of musical 
notes, shorthand records, prints and—a matter ot espe¬ 
cial Importance for the criminal police—sketches or 
anthropometries! data 

Tbe roller used at the transmitting station has a 
larger diameter than the receiving roller A motor 
which requires no superintendence 1* used to actuate 
both Different In diameter and accordingly different 
in peripheral area, the roller*, nevertheless, reproduce a 
picture exactly the else of the original 

On the smaller roller of the transmitter (repre- 
sented In Fig 1) 1e wound a metal foil on which the Hjt.l.—View of I 
picture to be transmitted Is drawn or printed The ’jj a nneai-aooe 
style which touches this foil serve* to throw Into the 
circuit the current Impulses that will reproduce the 
picture Whenever a conducting portion or the metal ot lime made fron 
foil la struck ths circuit la closed, end on passing over vlried with n etlr 

an Ink-coated portion the circuit la opened drous lime U'oOl 

On the larger roller (at ths receiving station slml slag 
lar to Fig l) la wound a sheet of carbon paper and ColloBseus Prow 
upon this a sheet of ordinary paper Assuming the cd with solutions 

difference In the peripheral areas of Ihe two rollers to aluminium. The 

be 14 the reproduction of the original picture on the structure of tho i 


rested by the armature striking tbe peg until the Seeps for SmhtIsi ep»«e. 

targe relief (which turn* at a correspondingly lower Many soaps sold as spot removers an ordinary oocoo- 
epee d l, by Interrupting the circuit, allows the electro- nut oil soaps, end remove only the spots which art 

magnet to relieve Us armature and accordingly the prepared for the purpose by tbe v, 


Canaria Process.—The slag la granulated In a n 



in made from freshly-slaked Umo In a vessel pre- 
wlth a stirrer Two parte by weight of anhy 
lime (OaOl are employed for each 100 parte of 


ample, apote made by daubing cotton goods with a 
mixture of tar and add can be removed with pure 
water and completely disappear when washed with 
ordinary soap True spot removing soaps contain ox 
gall and turpentine which can be detected by their 
characteristic and powerful odors, even If the soaps 
are Romited 

A good spot removing soap may be made bv mixing 
20 parts by weight ot good bard white soap In very 
small pieces with 8 parts of watir and 12 parts of ox 
gHil The mixture Is allowed to etand over night and 
Is then heated gently until eoluUon 1* complete The 
healing is continued e little longer in order to evapor¬ 
ate some of the water and ' a part of oil of turpentine 
and 14 pari, of benzine are stirred In after the vessel 
bus been removed from the lire The still liquid soap 
1* then colored with a little ultramarine green dis¬ 
solved In ammonia, and Is poured Into molds which 
are at onre covered 

The following process Is also recommended but It 
requires some care ae the soap Is easily separated by 
agitation, especially If the ox gall Is not fresh In a 
vessel healed ou a water bath 28 parts by weight of 
rucoanut oil are thoroughly Incorporated with D parti 
of talc or fullers earth 1/10 part of brilliant green 
and I/CO part of ultramarine green The mixture Is 
allowed to tool to 90 deg F 11 parts by weight of 
lje of a strength of 38 Baum! ore then added and, 
after saponification la completed f> parts of ox gall are 
stirred In If nny separation lakes place the vessel 
Is closet) covered and heated on the water bath until 
the mixture becomes uniform Finally 14 part of tur- 
pentlno and about 8 parts of benzine are added and 
the soap Is poured Into molds 


Collosseus Process—Slag In tho fused stale Is lr«ut 
cd with solutions of salts of cahlum magnesium or 
aluminium. The action Is twofold The physliul 
structure of tho slag is altered and chemical changes 


In an add rose to the rhemlral rongrntui recently held 
In l-ondon Prnr I’aternn of koine called attention to 
the evolution which Is taking place In the synthetical 
proc-osaea employed In the commercial production of 
organic chemical compounds There Is a tendency to 
substitute for the crudo tedious, and c duplex methods 


s up only % of Us peripheral are effected by which the Injurious Ingredients espe- hitherto URod processes of a 


area. The peripheral speeds of the two rollers are 
chosen at the opposite ratio of thetr peripheral areas 
that Is, the smaller roller performs a full revolution In 
% of ths time of revolution of the larger one. Again, 
the Unit-named roller after completing one revolution. 


cially sulphur are made harmless and even co 
to proper setting and hardening 

Muller Process. —For certain puepemea It la 
tageoua In substitute salts of barium or Btrout 
the salts of calcium etc 

Qrau Process—A Jet of dry superheated t 


la stepped and la not started again until the other Qrau Process—A Jet of dry superheated st 
roller baa moved on through the 
disengaged eighth of Its peripheral 
eras. The process la repeated with 
each revolution When alerting 
from a given point, the two rollers 
are accordingly seen to pass In front 
of the style at equal times through 
equal lengths of. their peripheral 
area ths longitudinal displace¬ 
ment Is Identical on the two rollers 
In the reproduction of original dl 
mebstons In order however, to 
reprodne-* In a magnified or reduc 
ed site, the relative diameters and 
displacements of the roller* are 
proportionately altered 

Besides the advantages afforded 
by th* simplicity and perfection of 
synchronism th* SOmat apparatm 
dispenses with any selenium cell* 
and photographic views, all opera¬ 
tions being performed In full day 
light, merely by mean* of raechani 
cal devloeo. No special knowledge 
le required for adjusting the ap¬ 
paratus, which Is readily connected 
with any ordinary telegraph or 
telephone line. 

The speed of transmission is 
easily raised to five minutes In the 
case of picture* measuring 7 x 12 

°*TT» "inventor, who I* tu official W* * “ rk « Khcdlval tmdgnla trenw Pi* 3.-Portrait of Arago Iras 

of the Egyptian railways. h*Tr* ■'»« b * tba teleaotoooptat mlfted by the telrantoreplst 

rthtly made some successful ex A E0VIL KLUTI0I 07 THE riOlLXX or TALUROToeiATHT 

perlmente on this apparatus, at tb* 

khedlvkl Palace at Cairo when the telephotographlc projected upon fused slag in such a meaner tl 
raebvd reproduced herewith Was obtained. The appa- slag falls In the state of powder and forma 

rat us was then Installed at the annual exhibition Of which It allowed to cool slowly In order to prole 

tie French Physical Society and there demonstrated effect ot the heat and steam 

The mechanism tor obtaining accurate synchronism -- --— 

comprise* an armature which arrests a peg fixed to Th# new pro ce ss of Dr Bkenberg for con 
th* tranemlwrton roller as Jong ae It* electromagnet raw peat Into fuel is based on tbe feet that al 
b excited At the receiving station If Installed an peat has been heated in the presence of water 

Interrupter, which opens the current each time It Is deg C. shout 90 per cent of the water In ih 

struck, by • caaj rigid ly connected with th* roller which ordinarily cannot be separated by mer 

„ -to tha (peed of rotation of (he (*m«nar> transmit, ncMos, can be removed by moderate preeeur 

nMfr vbUer la higher than that the <)ar*arl recelv- then applying a nail amount of artificial bent 

1** Wrm*r, after aaeh rovqtatJfW. * to ft* ttm water can be obtained. 




acter in which tho desired chemical ■ hangea are ef 
faded at ordinary temperatures without the employ 
nient of violent reagents. Aa chemical scloure de- 
viIopk It allows an approximation to tbe Ideally per 
feel methods of synthesis by which natun produces 
vast quantities of compounds In Infinite variety Dn 
rlaux hns wittily rallied thou 
chemlBte of to-day whose ambition 
and efforts are wholly directed to 
the comparatively easy production 
of new compounds even It these 
compound!! curve no other purpose 
than to enlarge dictionaries of 
chemistry Manufacturing them 
1st* will assuredly discover and 
ullllso new and more natural meth 


that tbe practical employment of 
that action In chemical synthesis 
will aonu follow Ver) Important 
applications of this newly acquired 
knowledge or biological chemistry 
have already been made Yeast 
which only converts sugar Into al 
cohol and carbon dioxide has been 


IPROTOeiATHY rungl which also convert starch 

Into sugar Agricultural expert 
ter that the ments have demonstrated the great fertilizing power 
irms a pile of Infinitesimal quantities of ratnlyxera, and a new and 
prolong tbe valuable method of saponification has been dev Is, d 
by Dr Mcloux 


The new process of Dr Bkcnberg for converting Electrical Illumination will be a great feature of tbe 
raw peat Into fuel IS based on tbe fact that after the Hudson Fulton Celebration from September 2f.th In 

peat ha* been heated lb the presence of water to 150 October 9th over a million Incandescent lamps 

deg C. shout 90 per cent of the water In Ihe peat, 10 000 are lamps, and searchlights aggregating 

which ordhuuily cannot be separated by mechanical OOu candle-power will be used In addition to tl 

□emits, can be removed by moderate pressure Ily nlar lighting of tbe city In New York alone 


■ Ily nlar lighting or tbe city In New York alone mi 

a fuel mention the Illumination of tbe Jersey shore i 

u umarou* -special advertising signs. 
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new*. Ths lataliaw bow photoyaphi by Kcnntt Roowwlt and other*. 

These articles will run a year, and 
subscriptions should be sent at once to 
secure the full narrative . 


Any person who cam secure subscriptions can 
make money on Scribner’s this year. Liberal 
cask commissions and cask prizes. Write NOW 
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15,000 Receipts 
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Price $5.00 




MAILED TO ANY PART OF THE WORLD 

T he scientific American cyclopedia of receipts. 

NOTES AND QUERIES haa had an unprecedented aide. It baa 
been need by chemists, technologists, nnd those unfamiliar with the 
arts, with equal success, and haa demonstrated that It U a hook which la 
useful In the laboratory, factory or home It consists of a careful compila¬ 
tion of the moat useful receipts and information which hare appealed la the 
SCIENTIFIC AMERICAN for more than half a cen- — 

tury Over 15,000 selected formula are here collected, 
nearly every branch of the useful arts being represented 
Many of the principal substances and raw material* used 
In the art* are described, anil almost /*"»rv Inquiry re¬ 
lating to formula will be found answered. It Is more 
than a receipt book, as in most cases It gives all 
the standard and special formula, thus enabling the 
reader to find a receipt which fits his peculiar need 
alphabetical arrangement with abundant cron reference* 
makes it an easy work to consult Those who are en¬ 
gaged in any branch of Industry will find this book of 
the greatest practical value, and we especially commend It to tliQM who are 
in search of an Independent business, as they will find many formula for the 
manufacture of salable articles which will be worth many times the coat of 
the book. The Appendix contain* the very latest fornmlm as well as 41 
tables of weights and measure*, and a Dictionary of rhamteal Synonyms. 

Send for Full Table of Contents 
Mailed Free on Request 

MUNN & COMPANY, Inc., Publishers 

363 BROADWAY, NEW YORK J 
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The Hartford Fire Insurance Company is UirniiKli eiperuiicntiiig (or « 

* * * to mold it) nod who is ready 

an j moderate price for a car t 

The National Association of Credit Men acrvative, lonR-headed hnyera 


Lr-_ I 

La■ we mmm m mmmm m aas a ad 


The National Association of Credit Men, representing the 
leading mercantile houses of the United States, in addressing 
merchants throughout the country on the need of adequate and 
responsible fire insurance protect Kin, says 

•‘Through the guarantee which it has given you an msunuice com¬ 
pany may suddenly become your debtor Might it rvot be well to know 
ihead of time what kmd of debtor it is likely to be? 

The points which the Credit Men say ought to be considered 
in selecting a Tire insurance company are given below -See how 
well they descrilx 1 the Hartford 


P/|R!S GARTERS 


A necessity with 
K nee Drawer s 
No metal can touch you 


What Credit Men Ask 


What the Hartford Is 


! Albr Son Ironusto in pulling lhr Mart 
ford on il* Roll of Honor, this omne No- 
IiikioI Avuxitition of Cmlit Mon vud. 
“( onsidr-ring (hot its gross loss wns the 


Th< Hartford!. H-pulatiun for t-omiiieronl 
Kinor IS its most chi rislusl assrt, and its | 
onlmiHsI ubwmuiu oI good Inilh with 
[s iiolicy lioktr-rs is itloslrd by its pO|io- 
inly ond succi-vs It is 99 years old nnd . 
kxw Uk Urgi st lire insurance business in 


*■4 V g23 UMzirzixakm i. 





The service whuh the Hartford affords i 
MB the public continues throughout the year and j 
is not limited to payment of losses It has 
published a book, “hire Prevention and Fire 
Insurance." with separate chapters for House- 
holders. Merchants and Manufacturers, show- 
mg each how danger of fire may he reduced 
in his iwrticular property The book also 
gives valuable advice concerning insurance 
and may save you thousands of dollars noi 
matter in what company you are insured , 
It is free if you mention the Scientific American. Send for it. 

The Hartford Fire Insurance Company 

Hartford. Conn. 
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A*OHOEIg0 DOW* THl ILOOB OT THB 011011 LOCH 

1U« magnitude of the problems ion fronting the en 
glneers who nre building the huge locks at Panama 
Iv far Ibo largest work of the kind yet attempted 
Is shown by the nature of ntmt experiments which 
Invt been carried on at the site of the lock founds 
kins The objett of these experiments is to deter 
nine the best way to anchor down tbe floor of the 
Inks and prevent It from being lifted bodily by the 
pleasure of the water 

Non to the average reader the statement that the 
floor of this huge loncreti structure has to be an 
rhored down to the mothoi rock below nlll come 
very much as a sun rise for It has a uniform thick 
newt of thirteen feet Moreover alnce the locks 
when In operatic n will be filled with not less than 
forty flee feet of water one would Imagine that the 
pressures on the floor would be altogether down 
ward Yet as a matter of fact provision has to be 
msde for uaxliium upwaid ben ling stresses upon 
the flooi which will occur not when the lorks are 
full but when (hey aie nnwatered lor Inspection 
This upward thrust might lwrome so great that the 
weight of th> thirteen foot thickness cf concrete plus 
Its own atr ngtb to resist bending and breaking 
stresses would net suffice to prevent Its being thrust 
up fmm below snl wrecked 

Now uli ce the floe r of a single lock would weigh 
over one hui dred thousand tons It an be understood 
that this upward presume, ten ling I) hurst In the floor 
when the lo k Is empty must bo of tninnoi* propoi 
lions Hit question will ntlurally le askel What Is 
tl e thaia ter of a force which Is aped 1 of lifting up 
ind breaking apart a mass of conucto one thousand 
fret long one hundred and ten foet wide and weigh 
log one hundred and four thousand tc ns* 

The answer Is (hat water sloping thruigh the sur 
rounding ground and possibly folliwlig along the 
sides of the leek frem the tatun lake and ollectlng 
below tbe floor of tho lick might expose tbe latter 
when the lock wna entitled to a hydraulic pressure 
eqnivglent to that exerted by a column of water 
eighty seven feat In height that bolug the vertical 
distance or head from the under side of the floor 
<f tbe lock to the level of the water of the Gatun 
lake those of our leaders who are familiar with 
the prln Iplts of hydraulics will understand that 
should such a seepage occur and a Aim or water 
gather beneath the lock when It was empty and 
should there be a clear connection between this fllra 
cf water and the body of water In the lake a hydro¬ 
slut I pressure a ting vertically against ths under 
side of th floor or tin look would be established 
The euscInner* have guarded against such seepage 
of watei bv sinking a deep curtain wall through 
the grnunl Wm iih the entran e lo the locks ex 
tending this wall down the foil length of the locks 
against the outside wall and sinking It everywhere 
to the Impervious underlying rorb The possibility of 
seepage post this wall la very remote but such Is 
the extiaoillnaiy care which has bean taken to ren 
rter the Panama Canal absol itely secure against disas¬ 
ter that It has been decided to consider ths floor of 
tbs locks as liable to this seepage and this upward 
pressure and take special steps for anchoring ths 
floor down to the rack below Experiments have beat 
msde to determine the effect of enohorlng steel bars In 
tbs rock underlying tbe floor for the purpose of sseer- 
tHlnlng to what extent they onld be trusted to bold 
the floor down against upward j restore A number 
of old Frem-h Steel roils were sunk In the rock to 
depth* of from five to fifteen feet, and secured therein 




U to*test qasfell,ihido*n*tefret. 


efforts to pun ft up, the apparatus breaking snder * 
pull of M77M pounds 

The Board of Bnglaeers having the investigation in 
hand found that the maximum thrust to be resisted 
(bove ths Intermediate gate elU Is that doe to eighty 
•even feet of water Tble thrust would occur In ease 
the lock and forebay should be pumped dry tor exami¬ 
nation and a fall band should develop under tbs entire 
area of tho floor It bag bom decided that this can 
ba resisted by a floor thirteen feet In thlokneao, an¬ 
chored down to the ock below by rails spaoed si* 
feet apart over ths whole floor of the lock, each rail 
having a resistance of 1M 000 pounds Ths depth of 
the anchoring rail* In th* rock wUl bo tnaroaaed to fif¬ 
teen feet In th* middle part of the lock floor 


FAx-csam pouot or nnonnn. 

When the early railroads of the United State* were 
projected the acarxlty of tapltal made It necessary 
to build them ou tbe cheapest possible plan In 
locating tbe new lines care was taken to interfere 
with the natural configuration of th* ground as little 
s* possible Deep cuts were avoided When ths engt 
reer encountered a bluff be located his line around 
Instead of through tbe obstrmtlon and If bis survey 
was being msde along tbe flanking hi Us of a tortuous 
valley he made the line conform closely to the oon 
figuration of tbe ground using many and sharp 
curve* In the effort to avoid costly work of excava¬ 
tion with plrk shovel and dynamite 

Sharp Curvature and steep grades, however, though 
they may eecure for the railroad company a line that 
represents but llttls first cost Involve a very heavy 
coat of operation The reals tan ce of sharp curves and 
grades of two per cent and over limits the number of 
ran that the Individual locomotive can pull To move 
a given tonnage of freight or number of passengen 
over a crooked and billy road may call tor two or 
even three times the number of locomotives and train 
hands that an necessary to haul the tame trafflo 
oxer a road that is fairly straight and reasonably 
level 


As the years went by It began to be evident to the 
rallrosd companies that It wosld pay to spend a oon 
sldcrable sum of money In straightening out curves 
and ieducing grades since the Interest on the capital 
thus Invested would be more than offeet by the re 
■luted expenses of operating the improved road Con 
n-qnently the ratlroade as soon as their flnancas 
would permit began to eliminate tbe worst feature* 
of these hastily sqd cheaply constructed pioneer roads 
The work of revision bsa been carried on more or 
less steadily thrqjighout the seventy five years that 
our railroad system hsu been In existedoe and dur¬ 
ing the past two decad s the sums of money that 
have been spent In rein sting and rebuilding tbe lines 
have been enormous The Union Pacific Railroad sx 
pended a few year* ago between thirty and forty 
millions or dollars In cutting down grades and 
straightening the line on its Rocky Mountain dlvl 
Non and more recently the Pennsylvania Railroad has 
Kid out an even greater sura on ita crossing over the 
Alleghany Mountains 

The latest and In some respects the most striking 
enterprise of thl* character la a cut-off which la be¬ 
ing made by the Delaware Lackawanna A Western 
Railroad by which It will shorten s forty mile stretch 
of Its line between New York and Buffalo by eleven 
miles reducing the grades from sixty feet to the mils 
to s maximum of lee* than thirty feat and reducing 
the total length of tbe curves from thirteen mile* 
to leee than five mile* Yet although the total length 
of the cut-off will be only twenty eight and one-half 
mile# its construction, will cost 111000 000 whleb Is 
equal to an average of about 1150 000 per mile 

The principal object of this cutoff Is to enable th* 
railroad to haul Its heavy coal traffic by a short and 
way route across the divide between th* Delaware 
and tb* Paaaalo sod Raritan river* Th* present Ibis 
runs to ths south of a dlreot line making a dstonr of 
forty miles In which as mentioned shore th* grades 
reach alxty feet to th* mile and there are over thir¬ 
teen miles of csrvmtire The now Bn# extends from 
Lake ffopatoong north to Andover end to tho Dela¬ 
ware River In aa approximately straight line In 
order to etimtoate curvature and grades it became 
necessary to mate soma of th* dsspsgt onto and thr 
loftlesf asd longs* smhanknieaU In existence On* 
cut through th* solid grantt* 1* over on* hundred 
and fifty tost dssp at ths point of greatest maxtatm 
depth and Is error a half a mil* in length Out of tbit 
cut alone most he blasted over h«f a ml«oo enMd 
yards of rook Beyond the out to being tram ths 
greatest rail read Ad In tots country If not id to* 
world it wUl b* #*sr thro* mllss,to length, sad 
from seventy*** to on* handrsd and ten to* in 
height Into ths smbaaksaent when it to oempteted. 
there wm have sater* »t* sad oteHkfet astfeon 



' ****** 

MtAi 


«n man itwHiw obimm^ 

▲ suit in equity has hes* brought Ip 
Wilbur Wright against to* Asronaatiq **** * jB? 


York to prevent fatter axhlbtttoa sad m ag;Sg S -0 
ties aeroplane owned by th* Society, * tte M 
that th* maohino la an Utrlngamsat 41 tte W$&t- 
patents If th* suit Is brought to a tel teach* k 
will result to too lint complete rotes* 0 1 OpM it 
of asropbuu art la patent tow, and wJB arms ted 
and for all who should be legally acknowledged M tof 
Inventor of ths bal ancin g devtoss which arc BOW em¬ 
ploy ad in many aeroplanes. 

Although ws hare not oampteto data before wntote 
■nto to say that the Wrights wm undoubtedly heap 
thsjr chief claims tor lnfringwtant on iteir mated 
of warping tte piano*. Whether or not thin method M 
now with them must, of course, b* determined hr B 
court To underatend lost what warping tod Wlsga 
mean* we muat ffret understand eamttolag of tte prim 
dples of an aeroplanes flight An aeroptono may I* to 
fined as a surfaos propelled borlaootally in aqeh a 
a resulting pressor* of air from Ic¬ 


on ths air like a stator over tola Is*, to employ 
a simile invented by tbe Iota Prof ffadnal V. 
Langley The most familiar example of an aSraptoaa 
1» tbe kit* or onr boyhood We all remember how WS 
kept it elevated even In a light breexe by running 
with It against tbe wind The oord rosy be regarded as 
th* resultant of two forces acting at right angtia the 
one the pressure of toe wind th* other toe weight at 
th* kite Bubetltuta the pull or ths thrust of a pro- 
t) ■ 


areoplone flying machine Is created If this wars alt. 
the problem of artificial flight would bare b*s& aolred 
long ago There remains to* extremely difficult art of 
• plane so that It will skate do an area 


In th* constant effort to steady himself, a hawk e 
from sida to aid* as he soars like an acrobat so, d 
tight ropSL Occasionally a bird wiU catch the wind 
on tte top of a wing with the result that b* win 
caps lie and toll some distance before he recover* htoe- 
self If the living aeroplanes of nature And the toat 
of balancing so difficult. It la no wonder that men 
have been killed la endeavoring u» discover ttair 
secret 

A sailing canoe In a stiff breex* affords a striking 
example of what this task of balancing an aeroplane 
realty mesne Ax the pressure of th* wind on th* 
sail heels the canoe over, the canoeist must pllmh 
out on tho outrigger, so that his weight win counter¬ 
balance the wind preaeure and *0 that the moment of 
gravity will counterbalance the moment of air premum 
In a canoe the feat Is comparatively sasy, in SB 
aeroplane it may demand constant aad ffashBte 
shifting of tte body because of toe tnessaaflt 
variations of toe wind Otto LUlsntbsl s piousst 
experimenter with tte aeroplane, met a tragic death 
after he hod succeeded In making over two thou¬ 
sand abort flights In a gliding machine of hla 
own invention, simply because he was not qulsk 
enough In so throwing bis weight that tte centers 
nf sir pressure and gravity coincided Pilcher an 
Englishman came to a similar violent end for a simi¬ 
lar reason Octavo Chanute in the United States con¬ 
tinued the work of ths UMated LIUeathal Realis¬ 
ing the Inherent danger of a glider in which tte 
operator must adapt himself to too changing center 
of atr pressure with acrobatic agility Octave Ghanute 
devised an apparatus in which toe center of ter pres¬ 
sure was mechanically 1 on trolled, so that there was 
no longer toe perilous nsceselty of Indulging In aarlal 
gymnastics In hla machine ths tips of ths plates, 
when struck by a goat of wind would f ‘ 
backward thus considerably curtailing tl 
of tte canter of air prereure to a 
brothers warp thr ends of tte pte&re tl 
purpose la hte enrtkr a 
warplag ths tods of th* p 
whleb were ropved up or 
mbs la tot MW Curtiss stockist aequly 
Aeronautic Society add htvolred 0 Op S 
fHngtmeat soft no attempt whatewr is tBai 
-' a wife teovabt* « 
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litew t? 1*14 W August 99th, ttth, U4 
i w. Ue'JUaalarTakoo-PacKr. Sxpoeltton. Invite- 
♦ bars been sent to tea thousand promlMot mm 
*“ ~tfbm whort roassrvaUoo la receiving official 
> Th# Beattie congrcmawtll perfect a pennan- 



» which Qarmony will ml ta the Hod- 
rtjfc^Uton Celebration will consist of Germany's latest 
Motored jftliif, tka 11,100-ton a 5-knot "Gnsteenau", 
tie, protected cr uis er s “Hertba" art “Victoria Louies" 
of, I,MO tana and 19 knot* apart, too "Bremen " 3,160 
tops and O.i knots, and tka "Dreadon.’’ one of the now 
JUm+n taat scouts of which Germany la building ao 


• «U Metropolitan lino. 71 mile* In length, 
art tbe Metropolitan Diatrict line. IS mtlaa In length, 
bMrtrt, the network of London'a subways and tnboa 
kaa k total leaftk of over 14t mllea. Loudon waa the 
ANt city to loan an rate subway travel The Metro¬ 
politan Hne, which for many decadea waa operated by 
ateattt, waa pot in operation over half a century sgo 

Si hfc taadmoay before the Houee Oommltlee, Rear 
Admiral Maaon recently estimated the life of an S- 
Inoh gun at 300 rounds. As first constructed, the 13 
lack finn be inn to deteriorate by erosion at 80 rounds, 
bet by reducing the velocity and using a broader cop- 
par rifling band, ita life baa been extended to about 
UP rounds After 150 rounds it would be necessary to 
ratine the gun et a oost of 911,000, which ie about one- 
fourth the first cost of the gun 

e of the experiments and conferences 
1 during the peat three yean be¬ 
et railway men and rail makers It was determined 
to seek the cooperation of the Bureau of Standards 
of the Department of Commerce and Labor Director 
Stratton baa entered Into hearty eo-operatlon, and ex 
pertmants looking to the Improvement of steel rails 
will henceforth be made under the joint auspices of 
the maintenance of way engineer! the managers of 
the mil mills, and the experts of the Bureau of Stand¬ 
ards. 

The navy oolUar “Nero,” which went ashore on Bren- 
ten’s Reef on July 2 nd during a dense fog, was suo- 
ceaefully floated by the Arburkle compressed-air 
method. The deck was made airtight, and by means 
of powerful compressors the water was gradually ex¬ 
pelled fron the hull through the rents In the bottom 
When the ship had been sulllolantly lightened, she 
wad polled from the rooks by the united efforts of 
togs.and salvage vessels 

There Is new nearing completion a els foot steel 
main, which Is being built to supplement the masonry 
conduit which carries the Brooklyn water supply from 
Kansan County It la twenty-three mllea In length 
and WlU east over $2,600 000 The present masonry 
conduit hag a daily capacity of 120 000,000 gallons 
The dolly consumption of Brooklyn and Queens Is 
149,000,000 gallons, part of which Is drawn from 
local artesian wella. The new steel main will have 
* capacity dally of 66.000.000 gallons. 

That the flluarinaHon of New York city In connection 
with the Hodeoo-Fulton Celebration has been planned 
On a worthy scale la shown by the announcement that 
M will Include 1,500,000 additional Incandescent lights, 
10,900 ire light*, and two batteries of searchlights, 
the total capeotty of which Independently of the city 
lights art private Illumination will be 26 MO,000 can 
•A. dramatic feature will be the lighting of 


EtECTWCITY 

The e ight -t r a ck swing bridges across the main chan¬ 
nel of the Chicago drainage canal near Slat Street 
will be operated by electricity 
An tutors*ting article In the August number of the 
fine Aru Journal describes the artistic possibilities 
of electricity both for decorative lighting and more 
utilitarian purposes of facile hoapttallty from electric 


i at The toast racks to chafing dishes. 


along the Hudson from Now Tork oily to Newlrarg. 

Mve ay cw* who admires the stately trees of the old 
New Bn gland towns—and who does not*—will be grati¬ 
fied to knew that tree planting Is being carried on 
aykteotetleslly on the Massachusetts roads. The re¬ 
port of Rr B. W Breed, forester of the Stats Highway 
Onramtesloo, shows that during tha year ending No- 
WMflter tOO, 1909, 1,194 new trees ware planted and 
>44,0)4 'treks were replaced. During the preceding 
fin; rear^ 12412 tress had been distributed among 
fiftNngr tshps- The oost In 1909 of new trass aver- 
art tbs svsraas east of m a in t en a n ce 
j^Mirtrts- pst tree. 

of the commandant of the Natal 
njgpnbt Station, the committee which have in charge 
jjgramof* Hhstttel. osnuseaorsriu the discovery of 
fl re fprttebTto hr iWtote Uk 17tf. hare constructed 
Mart, fiaa taatiW Bay. what Is 
l&WfofiM algp srap erected. The sign. 
^^^ on^thsriertsg hMleot tbe f - 
jjfl te* Mdh. TBs worts 



The eleetrio railway up Mont Blanc la now open to 
the public as tar a* the Col de Voia, 6 4»B feet high 
The first train took nearly an hour to accomplish the 
journey of 4H mllea. There are no tunnels and the 
steepest grade Is 20 per cent, some magnificent views 
of Alpine scenery being obtainable from the ran. 

The Boston A Maine Railroad has bonght the hydro¬ 
electric power plant at Kastman Kalla on the Petnl 
gewassett River, and concessions fur undeveloped 
water power In Lhe same neighborhood The company 
has large shops in the vicinity, and also operates trol 
Joy lines, for whlrh this power will l» available 

With wary Utile ostentation, the Commercial Cable 
Company has recently completed what will probably 
be a very valuable Improvement, landing at Mauhai 
tan Beach the shore end of a new cable from St John s 
Newfoundland The new line la 1 300 miles long aud 
Is spliced to the tranaatlontli line 270 miles east of 
St John’s It la expe< ted to greatly accelerate trans¬ 
mission 0 / messages from New York and southern 
point* to Europe. 

Few people would Imagine that on electrics] Instru 
ment factory requires a staff of expert Jewelers, but Lbe 
cutting In special forms, polishing setting and mount 
lag of diamonds, mpphlres, and rubles forms an Im 
portant part of the work of the General Electric Com 
pony’s meter factory at Lynn, Maes. Details of the 
operations Involved are described In an Interesting 
article by J G Baker In the current BlnctrUal Re¬ 
view 

The increasing use of electrical energy upon a large 
scale In Industrial establishments renders necessary 
the adoption of numerous precautionary measures 
and It la to the credit of the great Industrial corpora 
tlons of this country that they not only recognlie this 
fait, but employ special officials to give effect to the 
safety regulations adopted An admirable article on 
this subject by Mr R J Young Barely Insiwctor of the 
Illinois Steel Company appears lu tbe Electrical World 
of Anguet 12th 

A fire liana was recently sent to a elation ten blocks 
from the scene of the fire by a route over 20U miles 
long. A car of coal caught fire at Edwardsvllle Ill 
the station of which has no telephone The station 
agent called Decatur. IOO miles awsy by telegraph 
where the dlapab her colled Poag the neareet staLlon 
to Edwardsvllle having a long-dlatance telephone The 
Poag operator rang up the Kdwardrrllle exchange 
where the telephone operator rang the alarm In the 
fire station, and the engine waa on Its way only three 
minutes after the station agent reported lhe fire 

Bio ds Janeiro Is one of the flret lapitel title* of 
the world to be adequately supplied wllli hydro-general 
ed electric power Tbe 1 urrent Is transmitted at 
89,000 volts from the generating station at a water 
power 51 mile* away to n receiving station In tbe illy, 
where It Is stepped down by transformers to 6 TOO 
volte, at which pressure It la supplied to the general 
feeders for lighting and power The general dlstrlbu 
lion la by means of four wire three-phase system glv 
lng 120 rolls to lamps, etc between outside wires and 
neutral—the first time that this system has been tried 
upon so large a scale. 

A patent waa granted to Mr J H Cunu on July 
18th for a method of making wireless signals sale, tlre¬ 
ly audible by means of acoustic attachments A tun 
lng fork la magnetically associated with a mechanical 
tha sending circuits, by means of which 
high-frequent y wireless telegraph current Is Inter 
rupted throughout each signal at a rale corresponding 
to the pitch of the tuning fork An Identical tuning 
fork magnetically associated with the receiving circuit 
gives forth an audible sound when the wireless signals 
are Interrupted at a rate corresponding to Its pitch, 
signals being heard only what tbs forks at both sta¬ 
tions bars equal pitches. 

Tha gnat sUvet-mlnlns district of Cobalt has Dean 
turoihg Its attention to generation of power by water 
on account of the high coot of power due to ths dis¬ 
tune* which Art has,to be conveyed The average 
cost of power hitherto has been 9176 per horse-power 
poor, sagas mines even paying ta much as 9400 A 
•teat of load has been made at the head of Lake Tern 
en the MVahlrhrwan River, about 25 mites 
tnm Cobalt, where there is a large water power avail 
Ms, afM a btr hydreatectric power Mart to bring 
erected. ns oureat wltl be conveyed to the mines, 
art either rieeteleRy for other power 1 

if* 

1 r ~ 


The muakdpal council of Bt I 
to name the newly Installed municipal laboratory after 
the celebrated Russian biologist Metohnlkoff, who la 
at present connected with the Pasteur Institute of 
Pari*. It will moreover found an annuel oris* of 1000 
rubles this lo be known as the Molrbnlkoff Prixe art 
11 Is to be awarded for tbe best work In biology 

la a reoaat lecture before the Society of Arts Kyde 
gave some details concerning the present condition of 
the manufacture of artificial nitrates at Nutodden, 
where large quantities or calcium nitrates are pro¬ 
duced and sold In competition will, nitrates rrom 
Chile. The annual production of nitrate of soda In 
Chile Is 1 800 000 tons In 1920 this mny be expected 
to be Incmued to at least 2 000 OOO toils At the name 
epoch the Norwegluu production will amount lo about 
TIM) 000 tons or only 12 per cult of the Chilean Mean 
while of course other fiuinrlca ma> lie established 
• Mill will largely Inin aw 111 . total production of 
artificial nitrates Nevertheless hyde does not fear 
competition In view of the constant Increase In de¬ 
mand throughoui tbe world From experiments made 
In various countries It may be concluded that aril 
flclal nitrate I* as good a fertiliser as Chile saltpeter 
and on some lands a better one 

The age of a Osh can be determined with accu- 
101 y by Inspection or I lie otollUi* or bony concre¬ 
tions which arc ruund In the auditory apparatus 
These olollths Increase In sire during the entire 
life of the fish eac li year adding two layers a 
llghtjmlnrrd one formed in summer and a dark one 
formed In autumn and winter The alternate layers 
are aharply contrasted and very distinct so that thrre 
Is no difficulty In cOUDtliig them The number of 
pairs of layers Ih equal lo the number of y< nrs the 
fish ha* llvod lly I his method Wallace has made an 
Interesting study of Llie distribution or flshes of ths 
plaice species over various sea bnttonin according to 
age In this way the rapidity nt growth of fishes and 
the effect of fisheries on the population of the sea 
ran he determined 

Ths new German exchange proricssor for Columbia 
University la Dr Karl Ruugu of flottlngHn Germany 
Prof Hnngp was bom at Bremen In 1H&6 studied at 
Munich and Berlin receiving the degree of doctor 6f 
philosophy at lhe latter Institution In 1»HU Before 
his appointed nt nt Gcdllngen he wan professor In 
tbe Technical High Mrhool at Hanover He Ims an 
excellent command of English Dr Rung* n first orlgl 
nal work was In pure nmthnmntk* and he early ob¬ 
tained a ldgh position among German muthc math luns 
Of laler years hlB Interest has been more largely In 
applied mathematic s Hu has. for hislaiicn made Im 
portent Investigations In spectrum unnlysls and In 
astronomical and nnullcul researches Ills most re¬ 
cent specialty and one upon which he will give a 
tuiirae at Columbia Is the study or graphical methods 
In physical and technnloglrnl rescurch 

By cuing the soundings shown on the Admitaltv 
charts Prnr kdwurtl Hull lma illnuenatrated tint u 
scries of lao hntlih null ours cun Im drawn showing 
tha form of lhe ts 19111 Is cl In this win we inn deter 
mine the margin of the c out Inc nisi sheir which breaks 
off Into deep water near the lnoraihum contour, as 
nlRo (he 1 hannela of (In eiilnnc rgtd rlvc r valleys with h 
traverae It down to depths of about 1 non fathoms By 
this means thoice or the English rhannel River and 
those of the lcolrt tin Gironde and the Aclonr off ths 
eons! of Franc 1 also those' of the Cant Ira Aroaa. 
Lima, Douro Mnmkgo nnd Tagus front off iho coast 
of Spain nnd Portugal hnve been determined The 
existence of these channels, formed by erosion under 
land conditions Indicates great changes or level In late 
Tertiary times resulting In the climate of the ‘Glo- 

Ths existence of a rich fauna In the sea prove* 
that the salts contained In potash wastes If aufllrlently 
diluted are not Injurious to fish Nevertheless It has 
frequently been observed that If strong saline eolutione 
are discharged Into streams, the salt Is distributed 
throughout the water very slowly In some coses a 
strong saline c urrent, sharply distinguished from the 
rest of the si ream, persists for several mllea. and 
may destroy either tbe fish or tbe organisms upon 
which they feed Chemical purification of tho waste 
waters of the potash manufacture has been at¬ 
tempted In the Mehner methods the waste water 
which contains a large percentage of magnesium 
chloride Is mixed crith lime which precipitates 
tbe magnesia In the form known os Rorcl cement 
This moss, mixed before setting with Inert substances 
may be used for filling tbe voids caused by the ex 
traction of the potash salts, or solutions of magne¬ 
sium chloride may be concentrated to a strength of 
four molecule* Of water In whlrh condition the wait 
takes up two additional molecules of water and mav 
therefore, he used In dehydrating additional nua»tt 
tie* or aolntlon thus producing * pasty moss wblob 
to eonrsnlant for the fining of voids. 
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Sciant&c American 


he extraordinary photograph reproduced on tba 
i pise of the present laane shows the result of 
f th< most tremendous collisions in the history 
in i ivlhatlon that concertina 
r nei I crinnpludup steel plating 
fram m repi (“tilts the 


Owparli »|rf ftoftoBMW 

the tetter wm six <W«) to* tos p ii i stoi Urttn# 1 
ptene mu tig Kd[ sasttng itself were tssils. ■pafitofc 


awarding of tbs co n t r act. latter dettvend at till* Mora* yard, in tores aid » tot 
day* thns In fir* day* alter baftnaiag reyMto to*/ 


weigh 


Int, gei n lluusand tons anl mnrlng 
thiougli Hit water probably at not leu 
II n l welt c knola an hour when It 
I ashed aqua rely Into the side of an 
itcn huger reaael weighing about 
twenty five thousand tons and Itself 
moving at a speed somewhat leas Tbs 
energy of the blow struck by tbs 
Florida wss not expended unfit 
thirty feet of her bow bad been cruata 
ed and Jammed tightly together into 
a space of five feet Bui with tola 
dramatic pi turn before us telling Ita 
own unmiatakul le story It la needless 
m imply words b> way of descrip¬ 


tion 


s during thi k weatbei on Jan 
uaiy 21rd 1%» that the steamship 
Repnbll of the White Star Mne 
was feeling her way peat Nantucket 
lightship when suddenly out of the fog 
loomed up thi bow of tbe Plot Ida 
so closely aboard that nothing could 
be done to avi rt tin olllalon Tba 
blow was dellvu-ol squarely amid 
ships The Florida a bow iruahod 
through the side plating of the Re 
public and entered the engine room 
tearing open a gaping vertical hole 
which extended from the main deck 
down to the bilge Tbe subsequent 
history of the disaster Including the 
call for help by wireless and the 
speedy testue of tho passengers of tha 
Republic needs no repetition here 
Ihe giadual giving way of the bulk 
heads of Ihe atilikui ship sealed her 
fate and she now Ilea In some four 
hundred f< ot of watu Thanks to the 
staunchness or the onstreet Ion of her 
rolllslou bulkhead Ihe Florida a] 
though thirty ft it of her bow hud been 


way 


i New York under her i 


To those who went down to the 
Bush dorks In Bouth nrooklyn to lake 
a look at the Florida It seemed as 
though tbs lerrllk Impart of the col 
llslon must havn strained the ship so 
severely as to necessitate many months of careful 
overhauling and repair Several weeks elapsed lndoed 
before the owners made any tall for lenders for the 
work of repair whlrh Involved the <onstruitlon of 
an entirely new bow on the voaetl rtae rontiact was 
let to tho Morse Diy Dork and Repair (onipany who 
agreed to < ut away the old wreckage and build a com 
pletely new bow In lbs 
extraordinarily short tlmo 



■ten first, end at on* a dock to* 
workmen were cutting through tb»to> 
malntng portion of tbs hell freon Nb* 
watsrllne down to tha keel tto M* 



tbe new frame* erected the riveting 
of tha plating begun and to quickly 
did the work proceed that thirteen 
days after the lifting off of the eld 
how the ship was floated out of the 
dock with the plating In place riveted. 


plating and the decks from the rail down to the water¬ 
line the general line of cutting being about two feet 
aft of the farthest point of damage Telephone and 
telegraph were meanwhile buaily at work and while 
the wreck of the bow was being cut off the mills were 
furnishing the new steel frames and plating and a 
new steel stem piece was being cast by tbs Nsw Jersey 


the waterline Leae than two weeks 
later tbe Job as specified by the eon- 
tract was completed with the decks, 
rooms and all fittings in position 
It was done within the oontract time 
of twenty four days with a margin 
of a fow hoars to spare 
Before closing reference Should bo 
made to tha curious tact aa shown 
by the photograph that tho forecast la 
deck was not crashed together Uk* 
the body of the bow below Bvldent 
If at the time of collision tha top deck 
of the Florida stood a faw fast 
higher above the water than the top 
of the aid# plating of tho "Republic", 
and. aa tha ship crushed Into tho 
"Republic" her forecastle deck rnttri 
have reached out Intact above the 
main deck of the Republic' When 
the two ships tore apart the thirty 
feet of projecting deck of the 'Flor¬ 
ida broke and bant over with It* own 
weight and hong down In tbe goal 
tlon shown In the engraving Our 
thanks are dne to Mr H P Morse 
general manager of the Dry Dock Company for photo¬ 
graphs and data used In the preparation of tbe prsoe n t 
article 


In the early part of the present year the French 
Academy of Sciences dlacuaeed a communication in 
which It was asserted that tha human body emits radl 


graphic plates In the 
























> Anawicaiy 


ftiiap **r Wn Mmtrn. *nt rnn pMt tn* 

(*►41 tokiek the Majority « mast productive, hs U 
|MV ftvtttg meat of kla Urn* to u Invention which 
N^jOnuMt ooBstderk the imtW thin* h< hw ever 

tit* OHM of Edison la ueeo cUt ad la the popular 
BUM principal 1 / with elaetrlott/. the wide rue* of 
A* hWtatoT'e lnprerwnenta In tale«rspb/, talepbon/, 
wdUfttiag M>* principally aoooaraod with lagenl- 


pnpamlea of the moMi, hw the deal«iia submitted 
hr Mohftaeta be had employed did not prove adapt¬ 
able U the system, and It war found that there war 
a marine demand for electa houses. Mr Edison 
therefore art hie own engineers, Mean. H J Hanna 
and Q. a. Small, to work exclusively upon the develop¬ 
ment of the concrete bouee plana, with the result that 
under their direction an extraordinarily adaptable act 
of molda has been produced 
Tb« completed "form" for a alngla bouse may re¬ 
quire aa man/ aa five hundred different eectionaJ 


*4* 

trie light wire* are of wood or metal maklB* tho 
boose not only water-proof and vermin proof, bob 
practical 1/ Are-proof, reducing If not eliminating in¬ 
i'he foundation and cellar floor ehould be laid some 
da/a before the a eight of the mold! is put upon them 
The latter are tben aiHemblod complete from cellar 
to roof, and the epeclal concrete la conveyed from 
large mixers Into a distributing tank at the top of 
the house whence It flows to every nook and crevice 
of the molds by gravity until the form I* full and the 
concrete overflown at the top. 



Mg cajoling of that mysterious fluid, but his pres- 
ml work la as far removed from delicate electrical 
devices as monolithic masonry Even more widely 
known than bla electrical devlcea are Mr Edison’! 
Inventions of which the principal use la the amuse¬ 
ment of the people, the phonograph and the klneto- 
scope, the former of which, considered by Itself apart 
From its commercial or Industrial value, remains per¬ 
haps the most wonderful machine of all. but Mr Bdl 
■on now goes on from the amusement and recreation of 
the msasee to the amelioration of their malarial sur¬ 
roundings, and thereby to Increasing their self respect 
This, as Mr Edison says la aural/ worth doing, and 
In Its Intended effect In the betterment of mankind Is 
truly mors a philanthropic than a commercial under¬ 


go designed that a dosen houses In a row may be 
built on the asms oellar plan, the first floor molds 
being disposable In eevaral different ways, and the 
second floor molds likiwlas, so that no two houses 
of the dosen need be alike, thus avoiding monotonous 
uniformity of appearance 

The typical house shown In our Illustration has a 
floor plan 15x30 feat, Intended to be built on lots 
40 x 80 The front porch Is 8 fset and tbs hack 3 fast 
wlds On the Oral floor la a living room 14 X 33 x 0% 
feet high, and a kitchen 14x80xBl£ at the back 
From tbs corner of the ltvlng room a staircase leads 
to the second floor containing two roomy bedrooms 
and a bathroom 7H x 7V4 x 3 feet. The third floor con 


taking. 

The ultimate object of the pneent Invention la no 
loss than the provision of a means whereby Indi¬ 
vidual workingmen’s homes—artistic, comfortable, 
military, and not monotonously uniform—may be 
turned out In such quantity and so cheaply that their 
rent lnclidtn* car fare to and from the tenant's 
work, will not exceed, aay nine dollars a month. 
Mr Edison hopes thereby to depopulate the swarming 
tenements of congested cities, and provide their eccu 
pant* with surroundings morally, mentally, and phyirf 
cany more healthful 

Reinforced concrete U the material adopted, and 
by Mr Edison’s method, after the erection of suit¬ 
able molds, an entire house, including walls, floori 
root, molding, cornices, hath and laundry tuba, la 
"poured” at one operation, much aa one might squaeie 
paint out of a compressible tube and leave It to set. 

Rumor* of this Intention have been In the air for 
■pme time, and have bean received with more or lesa 
Incredulity or derision by the technical press, but 
nperUnente upon a practical seals have now reached 
i stags of progress at which Mr Edison la confident 
it ultimate success, and permits the present authentic 
leacrlptlon 

Mr Edison's lint Intention was to build a two- 
Bunlly house, and considerable work was dona In 



Bank oT test at gravity flow of concrete 


tains two large low attic rooms but each room has 
Isrge windows, providing an abundance of light and 
frsah sir A cellar 714 feet high extends under the 
whole house, containing boiler, waah tuba coal bins 
etc. 

All the moldings and decorations are cast in the 
concrete, and not appllQut as hitherto In concrete 
work Our Illustration shows a typical piece of deco¬ 
ration with the mold from which It was cut, such 
decoration molds being or course, changeable with 
each or a row of house* built 

The Inside walls require no plaster finish the spe¬ 
cial mixture used leaving a perfectly smooth surface, 
which can be tinted u desired Only the doors and 
window frames and the pipes for water, gu, or eleo- 


The mixture used li much more liquid than usual 
concrete, in order lo obtain tree flow, In spite of which 
there ta no segregation of the material or settlement 
of the heavier aggregate One nf our Illustrations 
■hows a wooden form or coudult of only 4 Inches 
square section whbh has been completely filled with 
concrete poured only a bucketful nl a lime Into the 
highest end The itmirete flowed down 8 feet, hort- 
xontally 34 feet up 4 feet horizontally again 18 feet 
and then up over i feet lo within a foot of where It 
entered entirely by gravity and on Ibe board at one 
aide of the form being removed when the coucrete 
had aet showed almost perfect uniformity of the mac 
terlal Thla la a mm h more extreme tael or fluidity 
than the material would be subjected to In the pour 
lng of a house Trem the top This result Is obtained 
by the mixture with the concrete of a special colloid, 
which for the present Is Mr Edison s secret 

The latter thinks It will be possible to asaerable the 
molds complete In four days to All the form with 
concrete in six bourn and after allowing six days 
for asttlng to remove I he molds In another four days. 
A complete set or molds would therefore he occupied 
for fourteen days In the building or one bouse or 
would be avallablu for about 31 bouses In a year, but 
owing to the Interchangeability of parts Mr Edison 
estimates that with six complete nets of molds 144 
houses may be built In a year 
The greatest care Is taken lo make all the mold 
sections lnlerihangeable a special murbjne having 
been designed to plane them uniformly and all bolt 
holes In tbolr flanges being drilled lo templet 8urb 
are the finish of the molds and the nature of the col¬ 
loid concrete that there la absolutely no adherence 
of the latter to the former The marks of the Joints 
between the molds are rarely traceable on the fln 
lshed wall and the molds mey bo need over and over 
again Indefinitely With the present use of wood for 
forms It Is almost Impossible lo use the latter uver 
again owing to breakage and adhesion and It Is coaL 
of the wood tbut renders the expenae of monolithic 
concrete dwellings prohibitive. 



Tyffafll kms* oast lx oil fleet. 




















142 


AnciUier (rest cmn served by Ilf Edison's system 
la therefore that of conservation of natural reeodrosa, 
any extensive uao or concrete with wood forma caus- 
In* an actual waate of wood, and materially assisting 
the much lalked-of depletion of foreet reserves 

One complete set of molda will coat about 115,000, 
and the arteaaory machinery for mixing conveying, 
ct( another 115 000 no that a large capital will be 
required to Imlld house* in thla way but thla Mr 
Edison considers an advantage taking home building 
ont of the handa of lrreaponalblc Jerry” bullderi look 
tng only toward the quick sale or rental of a bouse. 

Mr Edison thinks that the cost of such a house 
as that described will be about <1.200 Including ma¬ 
terials, labor Interest on plant, complete wady for 
occupancy with plumbing heating and lighting fit¬ 
tings This prime coat not merely maksa low rentala 
possible but plocos the ownership of a home, at least 
upon the Instalment plan within the reach of any 
thTlfly workman 


TV Alteration of the Colors pf Flo wars fey 
caltlvailon. 


Iii general all thn flowers of tbo same species, In 
the wild state hnve the ssine color For example, all 
plants of t rciwfoot or buttertnp and dandelion have 
yellow flowc re. In a few species different colors are 
found I-or example the flowers of thn milkwort 
(Polyyala rnlirarltl may be blue, violet red or white 
Muc b greater variation la shown by cultivated plants. 
Ill these the variation of color of the flowers appeared 
long ago but In recent years many new colors have 
betn produced which had either not hitherto been ob¬ 
served or whlc h If Huy did appear occasionally, were 
not selected for preservation and development The 
llorbulturlaLs of the present day carefully observe and 
endeavor to fix every new shade even If It Is not par- 
tlcularly beautiful, for the desideratum Is novelty, 
and them Is no telling what will please the popular 
lasts Ilut In these attempts to obtain new colors in 
flowers, the propagator Is entirely dependent upon 
the Innate predisposition of thn particular species 
with which he Is working lie cun hy no meenu ob¬ 
tain etery desired color In the following sketch will 
be mentioned first a few cases of species In which a 
c-olor ha* been obtained which was formerly eonsld 
c red impossible Enmo other examples will he ad 
due ml lo show that In certain species a great many 
new colors and shade* hut not all colors have been 
obtained Flually a few other case* will be quoted 
In whlih Hie flowers of h species have shown Utile or 
no variation In color during many years of cultivation 

A species of primrose ( 1‘iimnhi mnullt) In tho wild 
utat* alwsyHhns lemon yellow flowers which vary ouljr 
slightly In tint Cultivation has produced both lighter 
and darker shades but uniII recently uo color but 
yellow Hence It wns tho more surprising when a 
few years qgo a pUTe bine variety was produced, 
which has since retained Us general color but has 
developed all shades from the paleet sky blue to tho 
deep blue or Ihe cornflower The Chinese primrose 
(Primula tin emit) when cultivated In Ihe garden 
bore until recently only red and white flowers. In 
Ihls Sliceles also other colors have lately been pro¬ 
duced, not only violet but also blue though not so pure 
a blue ns that of the B|siclet first mentioned Another 
example is offered by the glad loins which formerly 
lcore only white and rod flowers but has recently 
cloveloped a blue-flowering variety A case of a some¬ 
what different character Is presented by the asters, 
whlqh have long shown a great variety of colors but 
In whlih recently a great many new shade* have boon 
produced Including Some whlcdt would not at one time 
hare been considered beautiful, for example copper- 

Very numerous on the other hand are the species 
which have long shown great variation In color and 
have recently dcvelbped mnny new shades, with ths 
exception of blue Especially conspicuous In this con- 
tcctlon Is the dahlia which Is now found In every 
color except liluo although many propagators sre mak 
Ing earnest efforts to produce a blue dahlia, which 
would bring great profit to Its orlglaator A blue 
cnrnatlou would bo equally valuable but It has not 
yet been produced although the colors of carnations 
have lately been enriched by many new shades. The 
new carletles of canna also show great diversity of 
color Including nlniost pure white and a beautiful 
light pink but a blue canna haa not yet appeared 
In ihe begonia not only blue Is lacking but also all 
shades from red to violet Finally, we may. mention 
the variety of poppy called the Shirley which Is great¬ 
ly admired tor Its piny of color Hera, however the 
colors range only from white to rose and vermilion 
Blue and violet colors are completely wanting and so 
Is yellow which la very cimimccu In the begonia. 

Othsr species which have recently produced many 
new tones, with the exception of blue. Include: 
Pelargonium, Scaliosa. Onlrenlnrla. Antirrhinum Ml re¬ 
fills Jalaps (Four O’clock or Marvel of Peru), hotly- 
^fepeka, tintnortelles, and some speeds*- of Phlox and 


jureiifntii utTimm 

Codetta. The GUUflowere, Walteowen, sad dtetbital 

belong In tho mu category, for tho raristim of ttase nW ** 
three flowers which are described as blue In seed*- writ* 
men’s eatalogtteg are not pure bias, but viotet li»; V 

It should be observed, furthermore, that among «0» 
doe which have produced many new eoten, them in 
some In which the color yellow to wanting. Thla in 
the case with some spec lea of larkspur (DeJpfefcm 
O/O cit and D contelldp). with DteMhW S«44metfU 
and with the verbenas and darkles. 

Finally, there are species which, notwithstanding 
many year* of cultivation, have shown little variation 
Id the color of their flowers or have produced, only 
now shades but not now odor*. Among these are 
the fuchsias, wbtoh show only various shades of red 
A blue or a yellow fuchsia would b« a curiosity An 
other example la furnished by Cyclrmtn perries*, in 
which many yean of cultivation have only changed 
the original color scheme of a dark rad throat and a 
white or pink tip so far as to deepen the rad throat 
to crimson and almost to violet and, on the other hand, 
to efface It altogether, producing a pure white flower 
Quite recently, however, an approximation to a yellow 
haa been obtained by the production of a salmon-pink 
cyclamen. Similar cases are furnished by the Alpine 
lorgwt-me-not In which merely the shade of the origi¬ 
nal blue color has been slightly altered by cultivation, 
and by the marigold (Tagrtes), ths colors of which 
vary only from yellow and orange to brown 
From the foregoing remarks It Is evident that, al¬ 
though very many new colors have recently burn pro¬ 
duced by cultivation In the flowers of numerous spe¬ 
cies of plants, the production of these changes Is on 
tlrely dependont upon the original predisposition to 
variation possessed by the plant Without these tend¬ 
encies to variation, no new color can be produced, 
either by the gardener or by natural selection, for If 
there I* no variation, selection Is Impossible —Trans¬ 
lated for the Sonrrmo Amexican f 



__ __liquid alloys an formed/as... 

Pending closely to the compounds NaJC end NsX*’ 
Ui£u*ted alloy stains about M pur «£,« 

Aa U parte of metallic sodluth, which ts 
tlvety cheap, set free 89 parts of ths much S«tl , 
able potassium, this reaction may ha mads tMrfel 
of a practical method of producing potamtaBb, £ ' 
form of a rich alloy 
Air must be excluded during ths operate* M tj* 
this Is conducted udder melted 
the temperature cannot be raised above 400 deff. KM* 


ths yield or alloy la diminished by reaction* * 
tmpurities of the paraffins. In the laboratory It' Is 
preferable to operate In a vacuum, tho metal sad afititif 
being placed In a strong retort of Jena glass, hrfctgkte 
connected with an air pump and banted hr en oil 
hath. II parte or potassium and 4 parte of pare and 
perfectly dry caustic soda yield the alloy NaK* The 
same alloy Is reduced when 7 4 parts of sodium Mrs 
mixed with 18 parts of caustic potash containing 19 
per cent of moisture, and the mixture 1s heated to 417 
deg. V, while B 5 parts of sodium added to 8 parts of 
potash end heated to 883 deg F yield the alloy NaK. 
The alloy NaK, la made on a larger scale at ClavAux. 
France, In Iron retorts, provided with stirring a 
atus. The product contains 77 per cent of p 


PkiumS IXember ef SrilM 

Daring the Put Tear. 

Consul Albert Halstead, of Birmingham, reporta as 
follows concerning applications for patents In the 
Unltod Kingdom In 1908 , 

Aix-ordlng to the report of the Comptroller-Oeneral 
of Patents, patent applications In the United Kingdom 
In 1908 numbered XN 098, a decrease of 420 from 1807 
of the total 572 were from women and 1 459 from 
* broad the United States furnishing 572 or that total 
mid Germany coming eecoud with 515 

The greatest number of applications made In 1908 
were In eonnvtUon with locomotion whlih, the Comp¬ 
troller nay* was clue to tho continued Interest In mo¬ 
tor i arm *nd allied subjects A great though smaller 
artlvlty was shown In connection with wheels, efforts 
being ihlefly dim ted toward the provision of an easily 
detachable tire-tarrying rim, while many applications 
dealt with valves for Internal-combustion engines In 
ventlons relating to read tarring machines, compos! 
lions for treating ihe surfaces of roads, and dust-col 
lei tor fittings for motor tars to abate the dust nuisance 
showed Increased interest ns did tools for the repair 
of automobiles on Journeys On the contrary, there 
was some neglect of horse-drawn and railway vehicles. 

Many Inventors occupied themselves with flying 
machines of the beavlar-than-alr type especially In re¬ 
gard to their automatic balancing and facllltlss for 
manipulating the various rudders and planes. Again 
patents In connection with the manufacture of artifi¬ 
cial silk showed on Increased activity in an Industry 
which the Comptroller reports to be developing It 
may be aald that artificial silk manufactured by a 
new patent process Is one of the new shipments from 
Birmingham to the United States, and apparently a 
growing one 

The subjects of short-base range finders and eyes, 
periscopes for submarine boats, automatic railway sig¬ 
nals, and systems tor giving signal* In tbs locomotive 
cab, as well as a controlling apparatus for stopping 
trains which hava reached an excessive speed, were in 
evidence In patent applications. Frees s e es for the re¬ 
generation of waste rubber and the synthetic prodoo 
tlon of rubber or rubber-like products formed an In¬ 
teresting feature of the patents of lari year. New 
methods of using tungsten and other refractory metals 
for manufacture, hy working them In combination 
with ductile metals which are afterward removed hy' 
heating the finished article, also attracted attention, 
while the stropping of flexible raxor bl a des ts u Indi¬ 
cation of ths way in which tbs Idea of a safety raxor, 
since its detftofneat In tho United State*, has been 


Under a section,of the 
1907 prorfillng for the re 
exclusively or maiaty out 


The practical method of aerial photography baa 
; been sought Very successful results have beam 
obtained In experiments with kites, which were re¬ 
cently made on French naval vessels by a system de¬ 
signed by Oapt Baccnney In the opening article of 
the currant BomjXMSnr, No. 17M, this system la de¬ 
scribed The rapid ndvanoe of theorettiml science In 
general, and of theoretical electricity In particular, la 
nearly ox bewildering to the physlolst and chemist, 
who Is not Investigating electrons and Ions, M It ll 
to the engineer The old notions, we are told, are aot 
wrong, but they must be modified In the light of re¬ 
cent research A general exposition of the problem of 
the conduction of electricity will therefore be wel¬ 
comed Such an exposition (a cautions guide and not 
an Immature theory) la given by Prof. J Koenigs- 
berger Mr E K Lakes admirable discussion on tho 
Oxhydrlc Process of Gutting Metals Is concluded. In¬ 
teresting In the light of the recent Introduction Of 
tantalum and tungsten for lumps is Dr C Richard 
Boehm a article "The Forerunners of the Metalllo rtla- 
meat lnrnndenrent Lamp ” Marls Parloa’a treatise on 
Canning and Preserving Fruit Is concluded- Recent 
discoveries have filled up to a great extent the gape 
Id our knowledge of Pslsmltthlo man. A general re¬ 
view of tbs present status of the subject la given by 
A C Haddon Atmospheric circulation Is discussed 
by R. K BtupsrL The first of a eerie* of article* cm 
Imitation Arms and Armor and how they are mad* le 
presented. Arthur Watson writes entertainingly o* 
Conjurers of tho Past, and delvse up many a bit of 
historical magical lore. Experiment# have lately bote 
made by M. Blum with a simple apparatus designed 
to demonstrate tbs rotation of the earth on tho Platt 
of oscillation and support of a simple pendulum, the 
experiments are summarised hy J J Davis and H. T. 
Purday 
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Asdnrt Menards •t BeKsyte Cams*. 

Andrew a D, Cremate)in in an article tm "Vhe E» 
period Return of Halley's Comet" In golem* Pyownwd 
(London) gives an Interesting account of tb*. tarty 
obswmumFof this comet which appdsra at Mart** 
of about T* Tears. fho first definite rwWd of this 
oomtt Is fram Chin* #h*r* U waa o b serv e d, ss«, fts%;. 
described in « ft- Tho various tppmrtfiim 
tW» time up to that of im were xoor* tm 4*4** 
carately describ'd ln.OUma than la Europe, 
through the ocMtelhuttena yu taearibed. fat. *“ 

•et record* because they "imagibe* lb** M»*i 
kta pleats bad their counterpart* & thsW 
comets were ambassadors between thwn t»dk 

m tta Wert t ta appmraam erf » «*ta* d 1 

omen and hence record* hot ft. path.*** 

-w-eSTI 

TtHKMpMNNrl 







b$ rJ hte* 6th lame of th* Bcasmno Ammuoao, 
, iv Mka If lw coat in * tourmaline to redooo tho 
, —,*4* fisnlight reflected oA water, n u to enable 
»'ljpr- w* Wwt took* Jyteg under the watsr ahead of 
Jp bant, U*it which hu boon reflected by water 
angle Mt wy for from 17 deg. I* portly 
‘JjjMerleefl, out will therefore ho reduced in intensity 
yt \fite jotelng through o tourmalin* properly held be- 
~jni the eye. Light which comae from a subciergwd 
’•dMfl cf p*s—« easily through the tourmaline held In 
ttfl pdattkm which estiagnliheo the reflected light 
IMo.wttb a pan full of water and a autanerged atone, 
fhi liprlmont I* Tory succsooful, but practice alone 
WOold ehoer how far the principle underlying It can 
to Wdcooofully applied to the doUctlon of rake sub- 
hktfigo d In rough water and oboerved from a moving 
wed under variable angina. A Ntcol prism would 


fimfi df tourmaline, out parallel to optical axle, cotta 
ahfiut tlhfl. A Ntod prlam, 8 mllllmetere equate, 
fioots $8.64. Both can be had from dealore In labora¬ 
tory spporktu*. Ouaxavg Michaud. 

Oofta Blcn State College. 


.. Ufffemvo 

Toths Bdf$or ef the Scuuinno Awksjojcn 
L ightaini la unlTereally rlaaalOed aa chain, aheet, 
fted; ball, of provalanoe In the order named, but, as to 


I, with no evidence of lta electrical nature, 
1 am inclined to eay that the Information Is not sum 
dgnt to enable one to form even a belief, much leae 
a Judgment, and least of all to formulate a rule re- 


X»aln lightning has, perhaps, been as thoroughly 
■iMfed and explained, and la as well understood, aa 
aiy of the other great phenomena of nature 
With reaped to eheet lightning, I think the case la 
altogether different This designation la given to that 
diffused illumination, beat seen at night In heavy 
banks of oloude at a considerable distance from the 
observer, end oald to be unaccompanied with thunder 
I have long doubted the existence of sheet lightning 
SB a form, having concluded that It Is but an appear¬ 
ance, a reflection, of chain lightning occurring behind 
A cloud. the chain throwing out a diffused illumina¬ 
tion, aa may be seen from the tongue of an elertrie 
headlight of a locomotive on a foggy night 

My first and greatest reason for coming to thle 
cOhclusioa fa direct observation, t have seen In 
small clouds, concurrsntly sheet lightning illumine 
ttpn at one edge and a tongue shoot out from the 
other In auch case, the obscured end of the chain le 
Mnewbere on the upper side of the aloud, end as I 
have Observed that the center of the field of the dif 
.timed Illumination le directly opposite the visible 
tongue on the other edge of the cloud, 1 think we are 
Justified In saying that If the chain la not the cause 
of this illumination, f 
panAnent aa finds therein a 
Another reason which has led me to conclude that 
•befit lightning Is hot an appearance, a reflection, 
from tho chain, la, that tho Illumination always occurs 
am the upper aide of a cloud at a point out of view 
at the observer, and ho sees only the reflection at 
tho margin of tho cloud, or in the sky Above the 
fifekfe. It at a eonmMsrah]# distance, no reason appear 
tefl sShy lt should always ba thus m 


to ba below Urn range of vision 
the inamlna fl ows are always diffused, and the Inter¬ 
val in akd perfect accord with our observations of 
thiadorstorms at close range, I see no reason for Mt 
saying that they art dm to tbs bolts of Jove. 

My own expert ssos'confutes the alleged absent* of 
thkkdfir, that occurring only jrhen the cloud is at too 
ffteai 4 distance for It to be heard, said to he from ten 
' to mtmn mile*. I have frequently beard thunder 
^ r sheet lightning at close range, although 
> he opes to Urn objection that the chain 
' - y With the sheet, but If so, 

d out of alght 

Ulng attention to this at this Urn* 
n-Ollmhlng eeaaon la now upon us, 

_mend to tho top report the appear- 

lightning (hoy aw In stoma below them, 
t tha bdttom do likewise respecting tho 
| a^rve tflfite, they oan determine ths 

i Mid he true, than chain lightning, 
* r «4o of tha (flood, wilt appear 






, In this maaner, tha aeteatlflc fact could he aseor- 
tefctod, a*d If you Win call attention to it the present 
SMSon win doubtless ess the determination of the 


To the Editor of the Scimmrio Aubhcan 

In view of the admirable though sensational flight 
of M Bleriot arrows the English Channel during the 
past fortnight and In further view of the reported 
apathy of those wonderful American aeroplanlsta, the 
Wright brothers, toward attempting any similar flight 
It may be of Interest to your readers who are Inter¬ 
ested In aerostatics to know that the first flight through 
tho air acrosa the English Channel was successfully 
accomplished by an American In company with a 
FnocbiDiii 

My authority for this statement ia Wlaea "Aero¬ 
nautics,'’ published by John Wise In 1860 

This rare and Interesting volume, on page 64, chap¬ 
ter vi, contains this statement 

“Tha moat remarkable aerial voyage that was made 
soon after the discovery of aeroetatlc machinery was 
accomplished by H Blanchard, In company with Dr 
Jefferies, an American pltyelolan, who was at the time 
residing in England On the 7lh of January, 1786 in 
a clear frosty day the balloon was launched from the 
cliff of Doyer, and after a somewhat perilous adven 
ture they crossed the Channel in something less than 
three hours. The balloon after Its releaee rose slowly 
and majestically In the air, thsy passed over several 
ships and enjoyed a grand prospect of the numerous 
objects below thorn. They soon however, found thorn 
selves beginning to descend, which put them to the 
necessity of throwing over half their ballast, when 
they were carried one-third way across thu Channel 
When they got about half way across they found 
themselves descending again, upon which they threw 
over the balance of their sand also some books they 
had with them. All this failed to overcome the gravl 
tatlng power of the balloon They next commenced 
throwing overboard their apparatus—cords grapples 
and bottles Au empty bottle seemed to emit smoke 
as It liesi ended, and when It struck the water, the 
shock of the concussion was sensibly felt by the aero¬ 
nauts Still, their machine continued to descend 
when they next betook themselves to throwing off 
their clothing, hut having now nearly reached tho 
Frem h (Oast the balloon began to ascend again and 
arose to a considerable height without compelling 
them to dispense with much of their apparel They 
passed over the highlands between Cape Blanc and 
Calais, and landed near the edge of the forest of 
Oulnnes not far beyond Calais The magistrates of 
the town treated the aerial traveler* with the utmost 
kindness and hospitality The King of France made 
M Blanchard a present of 18 000 litres, as a token 
of appreciation of the aeronauts perseveranco and 
Bklll Id the newly-discovered art. 

With apologies for my Intrusion upon your time 
but with the hope that the contribution may be of 
some general Internet. P W A. FrrxsiMMudM, 
Member Michigan Aero Club 


m mm or ora aboutoba 

To the EdltoT of the Bcmimrio Amebi. sk 
As to the problem whlih voxes Mr Venning and 
Mr Constable, concerning the number of a man s 
ancestors, allow me to state that their difficulty arises 
from a false soclologic assumption 
They assume that a man must have had four grand 
parents This Is not so Ha may have had only two 
For a long period in human society all daughters of 
one family were the wlvee of all sons of the family 
indiscriminately This "consanguine group" 1* no es¬ 
tablished tact In sociology All races, st one time or 
another passed through It As long ss it lasted 
one’s ancestors, no matter how far back he traced 
them would still be only two. 

Hence one can have bad 8*ancestors t generations 
ago only if we make the c so smair that It rails within 
the time since the consanguine group was outgrown 
That time is only a petty fraction of tho time man 
has been on earth To establish a rnle on wbal bolds 
true during that fraction, and seek lo apply It to the 
ages that wont before, Is false reasoning 
IA preeat society, however consanguineous mar 
rlages having bees pretty well eliminated the 8« rule 
does hold true, Considering the little corner of time 
covered by present Institutions John Brown, * gen 
•rations ago. had I ■ ancestors. No doubt about It 
The dtAoiifcy in reconciling this mathematical fact 
with our ordinary conceptions of the matter comes 
from tho implied thought Each of ns far enough 
hack, would have had millions of ancestors at this 
rate. Since there are many millions of ns toeiay 
tbs earth would once have been so thickly crowded 
as to be simply uninhabitable, which we know was 
not so, 

■i TfcJr dtteuKjT vanishes at ono* when we remember 


Us 

that such a state of affairs could only exist if every 
pair of parent* gave birth to only one offspring, spd 
each mane ancestors were thus his and his alone. 
But since the majority of parents prodnoe many more 
iltau one child this Simon pure possession of onr 
ancestors all to ourselves Is an Impossible thing Our 
ancestors are all Inter-owned by the race, each of our 
forebears Is the forebear of a host of others also. 
And when each man counts up his own Individually, 
those “own" have also been counted np as 'theirs" by 
hundreds or thousands of others, sod any attempted 
total baeud on thuoo lounllngs can be nothing but 
a reduplicated monstrosity 

Thus It Is true that for modern noa-oonsangulneoua 
times a roan had 8* ancestors * generations ago. 
But the rule holds good only for those times and 
within those times the enormous totala urged In dis¬ 
proof of the rnle are seen to be purely fictitious. 

New York N Y Botox Dr Lkou A a 


THA LOIO ISLAAD POSTAL Of THI F1XMTLTAIIA 

sub-uvu Trains 

Although tho Immense Improvements undertaken by 
the Pennsylvania Railway In bringing Its lines nnder 
the rivers east and west or Manhattan to a station In 
the heart of New York city have arouied a great deal 
of popular Interest especially on BUth epoch-making 
orraidonn os the meeting of tunnel headings under 
the Hudson and Kent Klvera and the recent placing 
of the Iasi stone of the Immense terminal elation 
there Ih one eecllon of the work of ronsiderable e.ngl 
nenrlng Interest which hus received very little alien 
tlon from the prnna 

This in the section Junt west of the Bumiyaide yard 
on Long Island where the tunnels omerge from the 
ground, and tho point of especial Interest Is the croon 
log of one tunnel over another 

The object or this croee-over Is to bring both salt 
bound tracks lo the same Bide of the station at Bunny 
Bide, no other point being avallabln for auih a irose- 
over wlIJiouL iimim-eHiary computation of trackage at 
one of the stations 

From the point where It diverges from the pres¬ 
ent main lino near Harrison N J tho Pennsylvania s 
road to New York la a double-track line one tratk 
being carried in tach of the two lubes under the Hud 
Ben to tho terminal station at 1 trd Street One track 
and tunnel are uaetl exilusliely for westbound and 
the other for eaal hound truffle but oD entering the 
station tank trork sprcndB out fanwlBe 

The hnndaome terminal building ippeare so large 
fiom the outside with Its half a million cubic feet 
Of grnnlto—1140 carloads—J7000 inns of bind and 
11000 000 bricks that it Is a little dlffli nil to realise 
that much the greatir part of the Billion proper la 
underground Hie underground aren of the station 
lb about 88 at rea and Includes 16 miles of standing 
room for trains on 81 different tracks, adjacent to 
over 4 miles of passenger platforms. 

i rmi] the station (astwnrd the tracks converge again 
Into first 6 and then 4 tracks carried In two wide 
tunnels underground and four single-track tunnels 
under the East River 

To bring the eaat bound and west bound tracks into 
their natural alternate order ns the 21 traiks cun 
verge leaving Ilia station would ohviniiBly iaose a 
great complication or trackage and Ibe same would 
npply Lo an only slightly low extent at the Bunnyslde 
ynrd A irosa-over could not conveniently be mado 
In rock tunneling nnd less so under ths river, so the 
place selected as most convenient was the “cut ad 
rover ’ sections between Avenue A and Bunnyslde. 

The tunnels are now complete all the way from 
Bergen Hill N J under both rivers ami Manhattan 
Island to Avenue A Ixing Island C lly and tho sec¬ 
tion Including Rtiunyrlde yard and the ml and cover 
ronrrele tunnels for several hundred feet west of it Is 
also practically complete The latter Ih shown In one 
of our Illustrations, the poellloif of the completed por 
Hons or thu tunnels being shown In dotted lines and 
the retaining walls of the cuts where the tunnels 
emerge being visible In the distance on the left of the 
picture Along the left aide of the pit lure le the 
brick-covered concrete top of the A or northernmost 
of Ihe four river tunnels, which Is now complete all 
the way lo the Manhattan terminal The next sec¬ 
tion westward where the rroos-over la iielng made Is 
shown In our other Illustration On the left in the 
distance where clouds of steam may be seen arising 
drilling Ih Hi III In progress for further exravntlon of 
rock to mnke room for D tunnel (the southernmost 
of the four I the completed part of which Is hidden 
by tho massive shoring supporting the ground unde r 
the Long Island Railroad track* seen In the phiure 
The material excavated here is hoisted by the nuun r 
ons cranes shown nnd used to bury A tnnnel on the 
right of the picture High In the middle the cm, 
crete lining of O tunnel may be seen having hn ii 
carried up to that level at n gradient or 1'» ih i . nl 
from the bulkhead line below whlih In Ih tier 
all four tubes arc at ihe same level Ibe otliei tin- r 
rising to the point ahown at only 1 22 to i „r. jk r c ent 
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Um In tto fbrsqpmnd maj b» itoa tto sotrmnoe to B 
tkfntt, Wfcfekhu tow erotood nader 0 to asfeun* 
tto teJsttve position occupied farther took along tto 
toitoO hrnneL 

Bnmsfilnlslr behind tto pile of earth on tto right 
of -the pktire la the portal of the Btslnway Belmont 
tagnela, leading under tto river to the New York Cen- 

Aa idee of the manrive nature of tto work may he 
formed from the alae and number of the ahorea re¬ 
quired to hold np the outer forma of tto upper tunnel 

Tto work If being covered up aa fact aa completed 


rlad through tto tunnels, they will probably be un- 
coneotoua even of tto difference of gradient between 
tunqsls B and C, and there will be no evidence on 
the surface of tto Immense work here ehown of carry 
lag gto tunnel over the other 


av Avramu non nu«An itatbw 

Tto officer* of tto telegraph carpi of tto French 
army have been experimenting with an automobile 
elratem telegraph station Externally, tto rehlois ro- 
aimktm a llmoualne of tto ordinary type. The wire¬ 
less Ippsi-atus la not conaplcnoualy visible through the 
glass windows The meet Its baae. end the winch 
by Which It Is raised are carried on the roof of the 
oar and covered with an awning The oar, all parts 
of which are movable, 1* divided Into two compart¬ 
ments. The forward compartment contains the sparlt 
Lng ocU and other dangeroua lnnt.ru/nents, the rear 
compartment contains a 6-burse-power dynamo, the 
receivers, the operating key, and a comfortable seat 

Tto car and apparatus weigh 6160 pounds The 
weight Is increased to 7160 pounds by tto addition of 
tto crew of six man with their baggage. The oar Is 
driven by a motor of 31 horse-power, and can main 
tain a speed of 16 miles per hour on a level road, and 
more than 6 milts per hour In ascending a grade of 
14 par cent. 

The aptenna is eet up very easily and rapidly, owing 
to tto Ingenious telescopic construction of the mast, 
which, when lowered, consists of a number of concentric 
metal tabes about ten feet In length The central and 
smallest tube Incloses a steel wire about M, Inch In dl 
ameter, colled very closely Into a bells so that It re¬ 
sembles a strongly compressnd spiral spring, or the wire 
wrapping of a rubber hone The wire similarly colled 
Is extended into the base of the mast where It 1* grip¬ 
ped by two pairs of wheels whl/b are operated by 
cranks and gearing By this mechanism the wire Is 
forded upward, carrying with K the central tube, 
which, when extended to Its full height, draws after It 
tto second tube which In like manner drawl out the 
third tube, and so on Although the elevation of the 
■mailer tubae leaves the lower part of the wire In 
closed In larger tubes which allow It to bend slightly 
It remains sufflclently stiff to keep all the tubes prac¬ 
tically vertical 

T^e mast with Ita aluminium support, weighs about 
400 pounds. The telescoped mast Is first screwed to 
Ita has* and then raised to a vertical position by four 
rasa. A few seconds' work at the cranks then extends 
It to a height of 66 feet The five wires of the an 
Umna are attached to the top of the mast Four of 
these wires, each about 160 feet long are distributed 


at equal angular distancea around tb* mast and are 
attached to tto ground by other wires, tnsulated from 
them, so that the lower ends of the antenna wires are 
about *6 feet above tto ground Tb* fifth autenna 
wire la connected with each of tto others and la ex 



The mast folly extended 


tended through a bale In oui- of the glass windows 
of the car to the apparatus Inside The mast la also 
anchored to the ground by etaye attached below the 
summit When the antenna has been set up the motor 
la geared to the dynamo only 3 horse-power being 
usually employed 

The station can be made ready for operatlou In sir 
minutes Its normal radius of action exceeds 30 miles 
As two men suffice to operate It continuous service 
can be assured by dividing the crew of six men Into 
three watches of night hours each 

The French army already possesses wireless at* 
tlona drawn by horse*. Each station comprises two 
wsgona one of which earrlss twelve men and a gaso¬ 


line motor It take* half an hoar to eet up oot at 
these stations and tto radius ot action la only about 
60 miles. Nevertheless the stations are superior to 
those of the Oormon army the Installation of which 
occupies 46 minutes with a greater number of men. 
The French army Is the only one that p os sess es aa 
automobile wireless station 

The Installation of wireless stations on dlrigtbla 
balloons has been contemplated but the problem pre¬ 
sents an almost Insupernblo difficulty The highly 
/barged antenna by Its Inductive a/Hon on the wires 
by which the car Is aiiapt-nded from the lislloou would 
canee sparks which might Ignite the hydrogen whleh 
escapes from tho staunches! nf gas bags. The danger 
could be diminished by substituting non metallic ropes 
for the steel wires but even the ropes would become 
conductors when wet 

This danger does not exist In the (aw of aeroplanes 
It Is eetlmsted by experts thst the total weight of sc 
aerial wireless station need not greatly exceed 100 
pounds The station could be operated fay one 
In addition to the aerohaut The day—apparently not 
very distant—when an aeroplane shall carry tto 
weight of three men will soon be followed by the oom 
blnatton of thoee two present marvels—wireless teleg¬ 
raphy and mechanical flight 



Briquette making formed the subject of a paper re- 
cently read before the Bouth Wales Institute of Engl 
beers by Prof W flalloway Small coal, as la well 
known cannot be burned so economically In tbe fur¬ 
naces of hollers In Ita original state as when In the 
rorm of briquettes Rrlquettcs made exclualvely with 
anthracite lost burn too slowly and It Is advisable to 
mix a certain proportion of bituminous coal to over- 
come this objection lip to the present no kind of ag 
glomerating material other than pitch or resin or a 
mixture of these lias given satisfactory results. Brl- 
quettea made with resin alone become soft and loae 
their shape In the Arc those having a mixture of 4 
per cent of pitch and 11- per cent of rceln give better 
results It Is of Interest to note that the total output 
In the United Kingdom In I90G amounted to 1613,310 
tong, while Germany produced 14 riftO.gftl Ions of this 
fuel In the same year The paper contains full de¬ 
scriptions and drawings of Hie mixing and drying ms 
chlncry and presses required for briquette making to¬ 
gether with estimates or labor required and costs For 
example at an English works making tons of 

briquettes per day of ten hours the total cost lnclnd 
lng labor materials fuel and stores Interest and de¬ 
preciation works out to 8s 7 45d per Ion 


The linking of India and Ceylon by railway Is again 
under discussion There Is said to be no serious engl 
neerlng difficulty comitutud with tb» bridging of ths 
Pauuiben Cliaunol nor at the south end of tbe line, 
for tho Island of Mannar Is nlriady prm lie ally attached 
to Ceylon But between the aomhc rn uirt of tbe ieland 
of Rameswarnm end lhe northern end of the Itlind 
of Manner there Is a distance of about 18 miles nisrk 
ed by an almost canllnnoua coral reef eliber covered 
with shallow water or rising above, iho level of tb* 
sag In numerous c oral Islets—the stepping-stones ’ of 
Actum a Bridge—to bo bridged 
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xtralgTit Um la not a similar Una, bat * streak of deft 
nite width, bordered hr much tain tar streak*. Tha 
larger the aperture of the tslesoopa. the amaUar wlU 
be these ipurlous Image*. By stopping down our tons 
to one-half lta siae, we make them twice aa big, and 

Their actual (lie it very «nslL With the great Ytrk.ee 
telescope the apurloua dlak of a atar la about l/MtW 
of an Inch In diameter. But on the Image of Mara at 
111 nee reel, thla correaponda to nearly 10 miles on 
the planet’! surface 

Nothing much mailer than thla can be seen clearly 
with any existing telescope, even under Ideal condi¬ 
tions A narrower black line would eeem blurred out 
Into a gray fuxxy streak—much like a photograph out 
of focus, as regards appearance, though quite different 
optically—and a hlnck dot into a faint gray patch. 

It I* of course one of the first duties of an observer 
to learn to recognise these spurious Images, end dis¬ 
tinguish them (mm real ones and also to attempt the 
more difficult task of seising the momenta of good see¬ 
ing between the disturbances of the Image due to our 
atmosphere But the fart remains that we cannot see 
clearly anything leas than 20 miles aerate upon Man 
for anything much less than BO miles, except with a 
very few instruments) end that therefore any vlalble 


took amt as bright its the pais star Wfr} 

11 Cygni appears to the eye only shoot i » •<*, 
bright aa this. As It to a ttouMs star, astthprsTf#' 
two can be 1/10 as bright u on mu. Tb*y pr*:i» 
■tow relative motion, which in the lest oesttihr Mg 
shown very little curvature, but it to pretty n^ afc) 
that they are really moving In a vast orbit whose Oft* 
entt may occupy a thousand years or move. ( 1 

West of the senlth, sad high up. Is the brlJOUiat 
steel-blue Vega, and In tha aosth Is AlUlr, which to 
about one-half as bright Abo* the tatter are the 
email groups of Delphlnus and Lsgretta, and betow 
are Capricornui, with lta familiar doable stars, and 
Sagittarius Scorpio to setting In tbe southwest, and 
Opbluchus Is above It Hercules and Corona are hstow 
\ eg*, and Arcturna tower still, almost due west Um 
G reat Bear to tow In tbe northwest, with the Utttt 
Bear and Dragon above her 
In tha northeast Cephsos is high above the pol*, 
Cassiopeia below, then Perseus, and lastly Auriga, 
which la }uet beginning to rise. In the east to tha 
great equara of Pegasus. with Andromeda on the left 
and Aquarius on the right 
The solitary star In tbe southeast Is FomalhauL 
The very bright object a little eouth of east la Mars, 
and the fainter one about half way between thla and 



thk pumas. 

Mercury to evening 
■tar all through thf 
month and Is visible In 
the first half of it, Set¬ 
ting about 7 20 P M. on 
the 1st, and 7 P M. on the 
15th. He Is at his great¬ 
est elongation on the 17th,, 
when he Is 26 deg. enst of 
the sun, but being also 
some 11 deg. south of It, 
he Is not very favorably 
placed. 

Venue Is evening atar. 
setting about 8 P M on 
the 1st, and Is moving 
rapidly southward so that 
on the 80th, though far¬ 
ther from the suu, she 
sets at about 7 20 

Mere Is In Places, sad 
cornea to opposition on the 
24th He Is vlrible ell 
night long, and to exceed¬ 
ingly conspicuous Dur¬ 
ing the month be movae 
slowly westward among 
the stars end at Its end 
he Is quite near tbe ’’first 
point or Arles' 1 from 
which longitudes end 
right ssranslons are meas¬ 
ured, being about 4% deg. 
south of 1L 

Jupiter I* In conjunc¬ 
tion with the sun on th* 
18th, and practically Invis¬ 
ible all through the 
month 

Saturn I* In Pisces, and 
rises about 7 SO P M on 
the 15th, so that he la ob¬ 
servable most of th* 
Bight. 

Uranus Is In Sagittarius 
and crosses the meridian 



posnlblp tu mi tiny thing like ns much on Mars with 
the lilt, Instrument os ion lie seen on the moon with 


evidences of life or of Intelligent construction on the 
planot would have to be on nn enormous scale 


at 7 17 P M. on the lBth. 
Neptune la In tbs con¬ 
stellation Gemini, and rises a little after midnight. 

TUX MOOS 


The HHtne dlflli ultv affm ts photography The image 
of Msm with the mum ti lest wpt Is only 1/76 as big 
ns tin innon s lint thn grain or the plate Ik of the 
win\« si/i It «I ||\ lo pointge the planet s Image by 
mu 11 Inn I, uses wo hngthin the exposure tliua so 
that the Image Is blurred by bud wooing The romurk 
nbh results obtained nl the Ixiwtll Observatory were 
gained bt n Jutlb Ions thnho or tnlarglng power com 
binod with a very tivoriible dlniHle and great raonlpu 
latlve skill 

Even If our air whh by a miracle quite stoady 
there Is a limit to wlint we oan see on Mars No tele¬ 
scope however perfe. t tan innk the Imago of a star 
a mere luminous point tin gconietriiAlly It ought lo be 
Thla arises not from the 1 harm Ur of the lenses mlr 
rora ete but rroni the terv nature of light Knowing 
that light consists of wnvo-llke vibrations It la pos¬ 
sible to show (hv methods too teriinlral to be briefly 
explained 1 that the Image of a star seen through a 
round opening like that of s telescope will not 
he s sharp point lint a small disk of light radlng 
sway gradually at the edge nnd surrounded by mnrh 
fainter rings of light. Similarly th* linage of a 


TH* UXXVXKS. 

Right overhead at our honr of observation la Cyg- 
lius one of tbe Unset of the constellations. Our Initial 
letter shows the figure of the Swan flying southward 
nlong the Milky Way, with the atnr p marking Its head, 
tbo lino Cr/'d* (tho last not nn the map) Its wide¬ 
spread wings, and with a, the brightest of all. In the 
midst or Its body 

Two or three stars In It deserve special attention, 
a Is notable because the most rareful measures of lta 
parallax fall to give a sensible reeult This star, 
though apparently one of thp brightest In the bssvena, 
In ut a literally Immeasurable distance lta real 
magnitude must bo exceedingly great. 

P Is a fine wide double, yellow and blue, also at a 
very great distance 

Most Interesting of all to tha mall star 81 Cygnt 
(marked nn the map) which la Just easily visible to 
thp naked eye This Is the first star whoa* distance 
was measured (by Bessel In 1838) Numerous recoct 
measures have determined Its parallax and d lata Doe 
with an uncertainty probably leas than five par cant 
Its distance tram, ut U 10% light years, or <8 millions 
of millions of mUe*. At this distance tbs sun would 


Lost quarter occurs at 8 P M on the 6th, paw ssooa 
at 10 A. M on tbe 14th. first quarter at 1 P„ M. oa tha 
22nd. and toll moon at 8 A. U. on tbe l#th. The sdooc 
Is nearest u* on the 1st and again on tbe 88th, sod 
remotest on th* 16th. 

On tbs evening of the 1st she Is In oohjnnctton 
with Mara and as seen from the eastern Hotted Mates, 
pastes right over Um, hiding him for nearly an 
hour Thla will ha a moat Interact fog aflklr la 
watch 

As seen-from Washington, Man diadppssra at th* 
eastern aide of tho moon at 8 41 P H.. and rasppsan 
almost at tha opposite point, at Ml Thesh tints* 
wffl ha earlier for ptoses weat of Washington, a»d 
later (Or those east of It, offer eftowoao* to stage 


The moon Is also In conjunction with fistsn os th# 
2nd, Neptune oa tbs 8th Jupiter on tbs 14tk jbrany< 
on th* 18th, Venn* on th* 17th, Urano* pa thd Jfefc. 
Mars again on tha 29th, and Balurn on tM rant*-. 
th*M sro of leas Interest though tha sea** 
tloa With Mars Is etas*, and as 
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lower edge, on which the edge of w*U D recta At which will do mr with the nacaMlty of koytng one 

one aide the flange B U extended to form a tongue F to the other In rig 1 the poelUon of the wheel 

Between the two waJle of the cover, a layer of eabeetoe when the nteerlng column la telescoped le indicated by 

0 Is placed Tfalt layer li placed only at the lop of dotted lines. The steering column msy bo extended 



of a cheat metal piece A, provided wllh depending 
gee 1 The brackets B are pivoted on pine C wblih 
Journaled In the flnngee of the ehelf The braUcets 
also provided with Itungne at the rear end with 
m for ecrews, with whl< h the ehelf Is attached to 
the support The brackets alno support a pair of bars 
D, from which hangers E are suspended The end of 
each bar la flanged outwardly as Indicated fn Figs 2 
and 8 The brackets B are formed with opentnge F, 
shaped like a keyhole, that la with an enlargement 
above to admit the flanged ends of the bar I) and a 
constricted portion for the body of bar which le kept 
from slipping out by the flanged end* The hangcra K 
are formed of a single length of wire bent double as 
shown to the beat advantage In Fig 3 The ends of 
the hangers are formed with rings 0 The bare D, 
whioh are hollow, are slotted lengthwise and the ends 
of tbo bangers are Introduced Into this slot while the 
lings O prevent them from slipping out Either one 
Or both bars may be used nnd the hangers provide 
convontent support for various articles It will be 
evident that the device may be fulded up In a moment's 
time, the brarkots lying within the flanges of the shelr 
A, so that the device occupies a minimum space The 
Inventor of this device is A Dahl of 302 West 144th 
Street, New York city 

SA9-IB0* HXATBB ABD EXCEPTABLE 

When heating aad Irons on oil and gne stoves there 
If danger of the Irons becoming coated with soot, ow 
lng to their direct contact with the Haines In order 
to overcome this difficulty the and Iron hoator Illus¬ 
trated In the accompanying engraving has been de 
signed. It consists, In general of a plate or tray 
adapted to rest on the stove and a < ovnr formed with 
a double wall In which insulating material Is placed 
In this w*y the flames are prevented from touching 
the Iron*, while the cover prevents the escape of the 
bant from the tnalde, and thereby accelerates the heat- 


jver the end of quo of tho elate t', and 
bed at earh end to the staples B by 
it hooks K lhe tension of thl* spring 
b adjustable by mesne of a U-shaped clip F, 
Is provided with Angers that engage the tolls 
spring as shown In Fig 3 The books E are 
under the rllpe and are free to adjust them 
to the various positions of the spring os tho 
re moved to open or closed position If dc- 
in ordinary coll spring terminating lu a hook 
end may be nsed as Indhated In Fig J but 


TXUKCOPIgQ STEEBIWO OEAB FOB AUTOMOBILE! 



oiieralis the two plxtnnn n 
lyllnders U of tho eomprest 
(Onlrollcd outlet passag™ 
common pipe h cornice In 
weight nnd float nri so pr 
of the water level cnusie n 
raising or (he wclglil w 
rises the weight Is hiiIIIi Ii 
t've rotation In the revet 
shaft. Thus the weight 1 


OAT ABJUMIX FOX WIFDOW BLIBDS. 

the adjustable spring Is preferred as It may be fitted 
to slats of different sixes and the tension nmy be regu 
Isted to a nlcsly With the adjuster In place the 
slal bar Is held tightly against the slats preventing It 
from rattling and the springs also prevent the slats 
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A MBTAUI LAMP 

A very convenient form of lamp has recently been 
dtvlaeil for the nee of utmpera hunters, etc. It eon 
alHtH of a portable acetylene gun generator, and a 
hurra r arranged within a reflector which la open at 
the front for Lhe eecape of heat. The walla of the re- 



A rOSTAXLX LISHT 70S OAKPKBA 


flertor are Imperforate to prevenl the pasenge of air 
through lhe reflei Lor whnn lhe lump la la lug moved 
about or la expneed lo lhe wlml In I Ilia way the 
danger of extinguishing llio light Ih avoided The 


view, Fig. 1 The burner A la attached to ths tad* 
bla tuba B, which runs to ths generator The r ata 
tor 0 In which the burner It fitted la prorldad with A 
flange along Its outer edge, to which the arma D are 
secured These arma era fastened to a cage B pro¬ 
vided with a strap f. which la strapped about tha 
head of the wearer Ae an additional aupport to tha 
lamp, a am all bracket <7 connects the bottom of the 
reflector directly to the head strap When It Is de¬ 
sired to use this device on s boat or In camp, It is 
mounted on s stand B, as Indicated In Fig 3 This 
stand Is formed of two sections, one of which Is 
hinged upon the other so that the lamp may be moved 
laterally Dy means of a thumb screw I, the two sec¬ 
tions may be clamped at any desired position The 
lamp Is taken out of the bead gear by unscrewing the 
bolts J and It may be then fastened in a bracket K, 
which le swiveled on the upper end of the stand The 
swiveling brai ket la provided with a handle L, which 
enables one to move the lamp about In any dealrsd 
direction The Inventor of thle portable lamp Is Ur 
O A Loveless of Waters Meet Mich 



riitured in the accompanying engraving la a device 
adapted to augment the sound of telephone belli or 
other signals so that the signal may be heard In 
plm.es where there Is more or less nolao The device 
Is partb ularly udapLed fur use In shops, pumping star 
tlons, and the like where ordinary sounds are not 
discernible especially under heavy atmospheric con 
(lltlons or In damp or rainy weather The device con 
slsts of an elongated dished body formed with sound 
iiAeitors at opposite ends and a elm liar sound reflee- 


the fflustretlcn. It win bo otarmfi that they an trf 
conical form, and tha rafiactora A and B- hem «r 
catoh tha Bounds which ordinarily travel out In a lat¬ 
eral direction from ths telephone, and direct them 
forward The reflector 0 serves similarly to oollact 
and reflect the sound wares that put upward. Her 
convenient* In manufacture the reflector O Is prefer¬ 
ably made In a separate piece, but the portion which 



uaoiATOi ran Tiuraona. 


extends to the main body Is tangent thereto and flat¬ 
tened, In order that & neat joint with tha body may 
be effected The device Is extremely simple, and can 
readily be attached to a telephone by means of a 
couple of screws. The form of the reflector can be 
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COLO GALVANIZING 



E VERY new model of the Remmgton Type¬ 
writer since the creation of the industry 
has represented a fundamental advance 
in typewriter quality and typewriter service. 


Remington 


Models 


x BRISTOL’S 
^ j Recording 
J Gauges | 

| Write for New . 
1 Bulletin No. 104 


mmsssm 


l| FACTORY PRICES twZiZ 


lw M UEjrra 3 ^i 



do this and more—for they represent the greatest 
single advance which has ever been made in the 
development of the writing machine 


Stmr «/ the Ntta FttUrts 
Column Selector 
Bark Spacer 
Two Color Dial 
Neu Carnage 


Single Dog Eecaprmem 
Venable Line Space lock 
New Paper Feed 


Remington Typewriter Company 

itSCORPORVri'D) 

New York and everywhere 
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POWERFUL ELECTRIC HOISTING 


CONVEYING MACHINFBY |ll 
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UHOII Or TBK IH11X1 AY1ATI0B CORTUTI. 

The paries of aviation contccsU held I nut week at 
Rboliun muar ever stand out conspicuously In the 
history of man a age long attempt to achieve the eon 
quest of the air In apead duration of flight and 
a lability under unfavorable attnoapberlc conditions, 
the achievements have abown a wonderful advance In 
the art of aviation It la oafe to aay that the most 
significant feature of the nonteat—the one whlrh Is 
moat prophetic of the future aervtreablenesa of the 
aeroplane—Is the way tn which the various at la 
tons dared the elements by bringing out their rna 
Chinee and making aoma of their beet flights when 
the wind was of a etrength which hitherto hai been 
considered prohibitive It waa the unfavorable 
weather condition* rather than the dlelanre which he 
covered that constituted Latham a spectaculnr flight 
of 91 mllea at a speed of over 41 >4 mile* an hour the 
most remarkable performance since the Wright broth 
ers made that Aral memorable half mile flight In North 
Carolina with a power-driven aeroplane 

For it cannot he dented that the reluctance of the 
aviator to bring hla machine from the shelter ot lla 
abed, except In the Itghteat alrt had ahaken llio faith 
of the public In the Immediate |f not thn ultimate 
practh ability of the aeroplane That reckless dar¬ 
ing of the Gallic character, which did ao much to 
bring out the Inherent high apoed of the automobile, 
Seems destined to work a similar reault In the even 
tnora dangerous field of aeronautic a If tho cabled 
Accounts of Latham a flight are not over-seasoned with 
the Inevitable enthusiasm of the moment the behavior 
of hla machine during the program of a storm of wind 
and rain waa Indeed phenomenal For an hour 1 
■aya the dispatch ‘with fluttering wings It fought Its 
way against the storm of rain and wind at an aver 
age height of 15n feet mounting higher aa the wind 
rose, until during the worst of the storm It waa fully 
800 feet above the spectators. But it was reserved for 
Fannan driving a biplane of bla own design to estab¬ 
lish beyond nil question the itaylng qualities of this 
type His ofllclal record of HITS miles In 3 hours 4 
minutes 68 seconds and liti total flight of 11R mllea In 1 
hours IS minutes has carried the long-distance record 
beyond the expectations even of the most sanguine 

At the present Writing the results at Rhelmi seem 
to have established the superiority ot the monoplane 
In speed and nr the biplane In endurance Bleriot 
with a nonoplane holds the record for speed with a 
time of 7 minutes 47 4/5 seconds for a lap of G 21 miles, 
although Curtiss In his Leauttfullv designed and built 
biplane Is a good second with a ncord of 7 minutes 
48 2'6 seconds Tin. compact little biplane of Curtiss, 
weighing less than half aa mucb ns those c f hla com 
petltors won thn International cup nv< r a 19 49 mllo 
course In 15 minute.* Bp j/5 aecunds Bumming up the 
results It may lie tutld that the brilliant tournamont 
at Rhelms ha* established three facts First that 
the problem of stability has been solved secondly 
that an aeroplane motor has hem produced which 
will run until lh> gasoline tanka are empty, 
and thirdly, that the problem of alighting with 
out injury to man or machine Is cel a long way from 
solution Regarding thl* last feature we offer the 
suggestion that, since the aerleUnts are due largely 
to the widely extended and delicate wings or planes 
coming In contact with the ground a great stop to¬ 
ward the perfection of the aeroplane will have been 
achieved, If tome method can be devised by which 
•t the moment of alighting the planes can be 
thrown upward and backward ao ae to imitate la 


some degree the folding of the wings when a bird 
allghti That the problem would preeent greet me¬ 
chanical and constructional difficulties, we admit In 
a biplane becauee of the rigid trussing It would eeesn 
to be impracticable, but It It conceivable mat the 
problem might be worked out In the monoplane 

A IAB1TABY BKA1BA9X CABAL FOB BUFFALO 

The Chicago sanitary and ship canal, 21 feet deep, 
160 feet wide, and 32 miles In length, which waa tut 
through for the purpose uf carrying the sewage of 
Chicago i leer of Laka Michigan and so preserving the 
purity of Chicago « drinking water, has proved to bo 
a notable incests The city of Buffalo Is now seeking 
permission to cut e similar drainage canal to divert 
Its sewage from tbe Niagara River and thereby get rid 
of what It recognised to be a great menace to the 
Inhabitant* of the Niagara frontier This good work 
Is to be accomplished by tbe creation of certain artl- 
tlrlal channels, into which the effluents from all the 
sewers can be discharged end it la a fortunate fact 
lhat the geographical location of tbe city makes It 
possible lo do thin, by the construction of what la 
tailed tbe Erie and Ontario sanitary canal It I* pro- 
ixwed to draw 8 000 cable feet of water per second from 
Lake Erie reverse the flow In Buffalo River and 
Smokee Creek and carry the diverted water lo Lake 
Ontario through an entirely now ennui, at a total eetl 
mated coat of 830,000 000 

The mcau elevatlona shown on the United States 
topographic maps for Lakes Erie and Ontario are 
respectively 673 and 246 feet Hence the total differ¬ 
ence In level between the two lake* la 327 feet The 
(hnnnel will be so located and constructed aa to make 
the entire head of 327 feet leas a small loaa iu the 
necessary elope for flow available for the develop¬ 
ment of power This means thst thera will be an 
absolute conservation of the entire natural energy of 
I he water whereas most of tbe powers now existing 
along tho Niagara River use lea* than one-half or the 
total head between the two lakes That portion ot the 
work whlrh Ilea wltbln tbe city limits will be bnllt by 
the city Itself The rest ot the canal will be built by 
private capital, and the residents on tho Niagara fron 
tier will be given the perpetual right to drain their 
sewage Into the artificial channels thus created Relief 
will thug be afforded to the people who live along tbe 
Niagara River, and are dependent upon that stream 
for their drinking water 

Tbe excavation of the canal will commence at tbe 
point where Buffalo River (roeeoa the city line on the 
east and tt will be excavated of sufficient depth and 
width to atop tbe crest ut tbe south Buffalo floods by 
carrying off the waters of the Buffalo Cayuga Caae- 
novla and Smokes creoks The canal will be construct¬ 
ed below all the railroad* that enter Buffalo from tbe 
east and will pass through tbe divide at Wllltams- 
vllte through a tunnel four mile* In length After 
emerging from tbe tunnel It will b« continued In open 
rutting as far as the State barge canal below which 
It will be carried by a siphon Here the two canals 
will be connected by a lock through which tho traffic 
of the barge canal can be floated to the freight yard at 
Qardenvllla and on to Lake Erie, thus providing a 
barge canal terminal at Buffalo In addition to that at 
louawanda 

If this ambitious scheme were being promoted aim 
ply for the development of the 150 000 horse-power for 
Industrial purposes which Is the estimated capacity 
of the canal the chancot of securing government 
consent to tbe withdrawal of additional water from 
thn Niagara River would be very small Indeed, for 
there Is no question thst the governments of the 
United States and Canada and the people ot both 
countries are strongly opposed to any further dlmln 
utlon of the flow at Niagara Kells, The hope of 
tbe scheme lies In tbe fact tbat It will effectually 
purify tbe aupply of drinking water, not only of the 
second largest city of the State, but also of the country 
and towns adjacent to tbe Niagara River It U esti¬ 
mated that the construction of tb* Chicago drainage 
canal has reduced the high rate of mortality In that 
city by 51 4 per rent and Hlmllar results may be looked 
for In Buffalo Though the Srirwrmi Ameiicxv has 
always strongly opposed auy further withdrawal ot 
water from tbe upper Niagara River we think that 
the withdrawal of 6 000 ruble feet per second to pro¬ 
vide this important city with a pure water supply Is a 
proposition which demands the separate and careful 
consideration of the Federal government 

WHT BO WATCH KAIffUITVGi WAIT 

Your watch has stopped without apparent cause, 
and you at once attempt to wind It, Tbe crown turns 
with a new sense of ease, but (he operation Is end 
leas Thau you learn that a tickle mainspring con 
eluded to resign its task and, well—simply broke. 
Why? Here Is a query that may stand In the company 
of 1 Who wrote the latter* of Junius?" "Who was th* 
Men with the Iron Mask?" and other unanswered qua* 
tlons of history Th* best mainsprings have mala- 
tatned their right lo break ever tinea modern watches 


ware Invented and they will do so until some secret ot 
Nature, for which watchmakers are still aearghiag, 
Is revealed Hadden electrical disturbance of thO 
atmosphere extreme changes of temperature, or con* 
tact with a cold subsume will occasionally result 
In a broken malnaprlng Buob contingencies art well 
understood by watchmaker* What 1* not to woll un¬ 
der* food is why a spring will torn*time* snap in 
twain or In twenty pieces dssplte the best of car*. 
You may aairlb* It to a lit of temper or to the dog 
days, or give any other reason tbat Is nstther logical 
nor horologlcal The tact and the mystery remain 
This spring Is a piece of tempered steel, naually about 
twenty inches long, colled In a barrel between tbe 
upper and lower plates of the movement. It la the 
motive power of the watch It li made In degrees of 
strength* widths, and thlcknenes suitable to the 
watch. A* a mainspring la subjected to varying Con¬ 
ditions from tbat ot highest tension when fully Wound 
to that of comparative rest when the watch I* rtm 
down and aa It la constantly undergoing a change la 
resistance a* Its colie unfold, It seems to be the only 
part or the watch, subject to casualties, against which 
even careful use cannot always provide 

It may be well to stole just here that all watches 
of a given make and ill* do not properly take th* 
seme Ktrength of spring A variation In thickness of 
only two one-thousandth* of an Inch may be tho 
measure or tbe difference between the right and thu 
wrong mainspring for your watch Hare 1* the Held 
of the qualified watch repairer To lit a malnaprlng 
require* some deftness, but to lit the proper one de¬ 
mand* prartlral experience and judgment If your 
watch Is worthy or a spring at all, pay a competent 
watchmaker a proper charge for a good one 

But Hie question, * Why do watch springs break?' 
remains unanswered, and the pusxl# la still further 
complicated when we are Informed by one of tbe 
largest manufacturer* of watches In th* world lhat 
e sudden spell of hot weather Is Invariably aueeeeded 
by a noticeable Increase tn the number of com pie Into 
of broken watcb springs At Brat thought this Infor¬ 
mation is puaxllng A sudden drop rather than a 
sudden rise In temperature would seem to be the 
natural predisposing cause Cast metals show greater 
brittleness at low temperature* under all klnde of 
stress, and steel and Iron though at lew temperature* 
they show but little Idea of strength under static or 
under gradually applied atrease* show a marked loss 
under Impact or Sudden strew 

We can understand the breakage of a mainspring 
when In very hot weather, the wnlch Is token from 
a healed trouser* or vest |>orket and laid suddenly oa 
a cold marble or Iron slab, but how shall we explain 
tbe sudden breaking of the spring while th* watch I* 
running undisturbed In the pocket? Hera Is a ques¬ 
tion whlrh *e commend to consideration and discus¬ 
sion by our readers. 

TH1 HIST TOT AO* OF TH* “glPPELIB III " 

The new Zeppelin Ill ” dirigible, after a trial flight 
or over two hours on Anguat 26th started on a trip 
from Kriedrlchahafen to Berlin at 4 A M August 27th 
The journey was to be made via Nuremberg Lelpslc, 
and Bltterfeld tbe tout distance In an air line being 
about 400 miles After rovering 280 miles the airship 
descended ot Nuremberg at 4 45 P M, to effect re¬ 
pair* to one of the motors and also to on* of tbe pro- 
pellets. Tbe first descent wss mode at Ostbelm shortly 
before noon for the purpose of taking on water ha’ 
last The airship reascended at 2 80, and reached 
Nuremberg 80 miles distant. In two and a quarter 
hours, an average of 35 mllea an hour From Fried 
rlc hobafen to Oathelm it averaged 25 miles an hour 
Count Zeppelin awaited hi* new craft at Bltterfeld 
which point It was expected to reach without a stop. 
U was his Intention to pilot th* airship himself from 
tbat place to Berlin, where the Emperor was awaiting 
him 

This new airship ha* two IKO-borsa-power motors, 
and Is tbe most powerful air craft thus far produced. 


In a new English gas works It was observed that 
Inc andescent ga* mantles rapidly diminished in bright 
ness and acquired a brown incrustation, which was 
found to consist of ferric oxide. By examining the gna 
at various itagrn of manufacture It wag ascertained 
that tbe llnlihed product contained the compound car¬ 
bonyl of Iron, formed by tbe action of the carbon 
monoxide of tbe gas upon the iron pipes through 
which th* gas passed at comparatively low tempera¬ 
ture* tn tbe later stage* of the pro c ess. No Iron com 
pound was found In the gas discharged by the retorts 
and the hottest pipes. Carbonyl of Iron Is not af- 
fected br dilute hydrochloric acid When the gs* lo 
burned tbe carbonyl of Iron Is de c o mp osed tnte Iron 
and carbon monoxide A few weeks later, the prod no¬ 
tion of carbonyl or Iron was fonnd to have diminished 
considerably Hence the cos elusion was drawn that 
th* Interior of the pipe* hod bacon* ooatol srltb tar 
and naphthalan* which protected tho Ires from lb* 
action of carbon moMxidfc 
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^Vi908, there were 470 boiler explo- 
H Bute*. aa compared with 471, 431 
■by la 1907 1909, and 1906 The 
■ killed by boiler explosion* In 1908 
■300. in 1909, 235. and 383 In 1905 
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■f boiler explosions was 10 051, In 
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effect from the wheels of 
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being made in the Borough 
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eferred to the plan by which the 
ment la now purchasing Its coal 
wtlng value, which U ascertained 
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H#bfl.Ill In rolling mill plenta make It poo- 

alfcle tA,roll In one section I beams or a weight and 
pies wWdh yere beyond the capaalty of the mllla of tbs 
last ten M et? Formerly when an I beam or other rec¬ 
tangular shgp* exceeded a certain else It had to be 
built Up # plate and angles riveted together The 
feteel Works which has been rolling un 


> famous single-screw liners, the 
iris' holder* of the transatlantic 
the last century, have been wlth- 
1, not because they are by any 
t because they cannot compete in 
h twin, triple, and quadruple screw en- 
tlplo-expanalon and turbine type. These 
he largest tingle-screw marine en- 
Ut, they marked the clous of what might 
single-screw, compound engine period In 
of transatlantic travel 
actively In progress on the construction 
mountain railroad across the Andes, this 
La Pas, Bolivia, to Artcaa Chill The roll- 
shout 82 miles long, roaches an extreme 
12,000 feet above tbe sea, and It will serve 
the tfbortant purpose of giving the commerce of Bq- 
lfvis w port Of sxlt sir John Jackson, of I-codon 
who |as contracted to build too road for 216,000,000, 
oa IBff Way home from Chill, by way of New York, 
lea d s a private Inspection of the Panama CansL fie 
Mtg Ws u d Us conviction that tht work would be com 
UejM In six and possibly tn five years from the pres¬ 


et Stobe- la too exterior flulah of the station Was re- 
efctsy put" *2 plane The d ham st on e of this work 
era. tmoasaQr larva The exterior walls are nearly 
halt* tot* ta length, sad tksy one tain 496,000 cubic 


gytanttHc Amwrtean. - 

CLCCTIUC1TY. 

The MMah gnvenunwit Is abont to lay a telephone 
cable under toe English Channel, to be connected with 
the present land line* at Dover and Calais It will be 
equipped with Pupln colla. and Is expected to material¬ 
ly Improve communication between London and Paris 
The swttrs machine shop of toe International Har¬ 
vester Company at Sterling, III. Is to be operated by 
electricity, for toe generation or wblch turbtnm are 
now being Installed The substitution of motors at 
all the Individual machines for shafting and belting 
Is aspectsd to reduce the power cost by one-halt 
Many of toe railways are arranging to employ tele 
phone* for train dispatching, the Northern Pacific hav 
lug already 470 miles of telephone In service and 2C0 
more projected, whHe the New York Central will have 
Its whole rente to Chicago under telephone coot rot 
when 200 miles of equipment. In addition to the pres¬ 
ent 250 upon the Mlrhlgnn Central Is complete 
A drop—eking establishment In Boston almost en¬ 
tirely operated by electricity has an electric cutter 
capable of outtlng out 250 thicknesses of cloth it once, 
a butt on-sewing machine which puts on 1000 buttons 
a day, a buttonhole machine making 400 per hour 
sleeve sewers, tucking machines waist and skirt ma¬ 
chines making 1,800 to 2,600 atltchea a minute 
A new hydro-electric power station bee been com 
plated on the Reedy River In South Carolina. It usee 
the entire flow of the river of 110 cubic feet per eecond 
but has a storage reservoir of 1 600 000 cubic feet capac¬ 
ity retained by a masonry dam Three turbines drive 
direct-connected generators one of 300 and two of 800- 
kilowatt capacity delivering 60-cyol* three-phase alter- 
noting current at 2 300 volts premure 
Pro£ Oslo of the University of Chicago Is slowly re¬ 
covering from his accident last March at the solar ob¬ 
servatory at Pasadena, Cal , when he ret elved a shock 
of 16,000 volte He appears to have suffered lass from 
tbe actual shock than from burns from a hot rheostat. 


SCIENCE. 

The srv aa t y -flfth mooting of the British Asa# 
atlon for the Advancement pf Science was opened OU 
August 25th In Winnipeg with six hundred dsl sg atag 
present from the Uulted Kingdom, the United Btalas, 
end Canada. The twelve sections of too Association 
remained In seealon tor a week One of tbe principal 
addressee was delivered by Sir J J Thomson, the 
president of tbe Aae» latlou «nd In published In the 
fk ikntiik Am me an SurmeiiKM 

Oapt. Howland V Webster FH(18 Is to heed an 
expedition or the Royal Geographic Society to too 
Booth Hole He expecte to employ an aeroplane or 
some form.of flying machine In-tanking the final dasli, 
and to follow the route taken hy the German expedi¬ 
tion a few years ago 

An eflort is to lie made to Block the Hudson River 
on well ae other northern rivers of the Uulted States 
with sturgeon a flub that once iwarmed In their 
voter*, but which bun trine o been exterminated The 
proposal cotune from Mr Horace G Knowles formerly 
American Minister to the Balkan States. Through 
Mr Knowles a effort* the Roumanian government has 
premised a c arload of sturgeon fry some cans of young 
elerlet, and smaller food fish to populate our waters. 
Tbe first romdgumant or several hundred thousand fry 
will probably lie planted In the Delaware River Tha 
unlive sturgeon have been all but exterminated by 
wastefulnmca. 

Th* anoint Romans excelled In making pottery 
TJiey possessed regular muffle ovens pud even a sort of 
producer gas oven Attempt* to produce tbe Beautiful 
sort gleets peculiar lo old Roman pottery have not yet 
attained complete em-ceea. The brat result la ob¬ 
tained by Flu here mechanical process. In which the 
ware, before It la fired le coated with a paste of clay 
and pigment and la then polished Finn Imitation* of 
am lent pottery are them produced but the study of 
detective portions of ihe genuine terra nlfftllota ware 


markable and canoe for congratulation 

Tha vahuUs work of the United States Forest Serr 
Ice hae called nltenllon, among many other matter* to 
the fact that damage to wooden telegraph telephone, 
and electric light pole* by woodpecker* and similar 
bird* may he prevented by rreoootlng The value of 
tbl* process for the preservation of wood both from 
decay and from rnngou* growth and wood liorlng In 
seels Is well known It has now been found thnt of 
poles of Identical wood those which have been Inipreg 
nated with creonota are Immune from attack by bird* 
or the woodpecker family In districts where untreated 
poles are severely Injured 

The American Mono-rail Company announces that It 
will commence Iho comtlrut tlou of a mono-rail read 
through Pelham Park to 4 lly Islam! early this autumn 
Engineers of the Fubtli Bervlie Comnilsalon who raw 
the system In operation aL tbe Jameetown Eablbillun 


over parts of the route where right of way baa been 
granted awsy from highways so that the train hand 
way may be unrestrkted If tbl* line meals with 
the approval of the public application will be made 
for permission to operate mono-rail expresa trains on 
nn upper deck over the present elevated railways In 
New York 


Stoklaga has jiubllahed the results of experiments tn 
Inoculating soil with nitrogen fixing baiterla which 
possess great power of OHMlnillatlng free nitrogen and 
are retarded In development by nitrates In th* soil The 
radio-bat lerla on the other band decompose nitrates, 
ami liberate nitrogen which la voraciously consumed 
by the nxotobat tcrla The results of the experiments 
show that Inot Illation with nitrogen fixing bacteria In 
t reases the i rop nnd Improves Ita quality, provided that 
tare la taken In supply the carbohydrates potash and 
phosphoric at It) whb h these bacteria reqnlre for their 
growth and to neutralize the free acids or the soli by 
applying lime In lllairsl quantities 
Osone Is tbe brat agent for purirylng water betause 
It adds nothin 




even lifter It hail passed through sedimentation basins 
and Hand filter* The o/ouu gt iterators arc of the Sie¬ 
mens type and arc operated b> a high tension alternat 
Ing tlrtull obtained by iraitBroimlng the current of a 
Hit-volt alternator whlrh la driven by a 44 horse-power 
steam engine The total consumption of energy Is 1 
kllouutt hour for each 1 200 ruble feet of wnler nnd 



TO* destruction by fire of the long-distance wireless 
telegraph station at Glace Bay, Nova Scotia, just aa It 
was completed and ready for service 1* not merely a 
serious Wow to (ho MBrronl Company, but very mm h 
to bo regretted by all Interested In the advancement 
of radio-telegraphy The towers end aerials were not 
damaged, fortunately, and tho holler room and man 
agars bones also escaped. but all the valuable me 
chine* had been specially mode end cannot be dupll 
rated, whits quantities of spare parts for them stored 
in toe burnt-out condenser room were ruined Tho 
loan amount* to thousand* of dollar*, apart from the 
lose of bustnesa due to the station having to eland 
Idle until new machines ran be sent from Europe. 

TO* latest machine In which electricity baa been sub 
stunted for steam power le tho steam shovel which 
from Ita cumbrous parts, rough usage and Irregular 
loads did not seem a likely appliance to be electrically 
driven. Two 110-ton machines are used In limestone 
quarrying by tbe Doles* A Shepard Company of Chi¬ 
cago, la which th* hoisting and tho digging movement 
are controlled by separata motors of 200 and 80 horse¬ 
power respectively Each motor is separately coij 
trolled by an automatic magnetic switch controller, 
securing th* greatest nicety of operation and protecting 
to* motor from overload due to rock encountered while 
digging. A toad cabin ta carried on a real In toe cab 
connecting at a convenient point with fixed conductor 
and ton shore! meres under ita own power It has 
been found very simple and economical tn operation, 
requiring fewer operator* than a steam shovel and 
*Umtasting the carrying of coal and water 


more Ilian half of tho energy I* employed In working 
tbe t-nmpremliig pumps The tost of sterilisation Is 
lens then 5 cent* per tboiieaud ruble feet The tern 
Pentium of the water Ik lowered by the operation and 
not a inice or nitrous oxide thlorlnp compounds hy 
tlrogen dioxide or mttallle unite due to corrosion of 
the apparatus tan be detected lo the Bterlllred water 
Of the osone absorbed. 71 per rent I* consumed Imme¬ 
diately In sterilisation 7 per tent remain* diffused 
through the water and exerts a nulmeqiieut aterlllxtug 
effect and 29 per rent cecepes Into Lite atmosphere 
Welter Wellman** Herond attempt to sail over the 
North Pole In a dlrlglbh airship was made on August 
15th, and proved a failure The airship met with a 
mishap about thirty two miles from tho starting point 
Tbe leather guide rope to which was attached a thou 
sand pounds of provisions and stores, liroke away 
Relieved of this great weight the airship shot up to 
a great height but the pilot imrrseded In bringing It 
down to earth and tn. turning It homeward ogalutt 
a strong wind No one was Injured The airship hea 
been described In there columns In detail for which 
reason It Is hardly necessary to dtacuss its construc¬ 
tion at length Although the attempt wai a failure 
It must be admitted that while aloft too craft was 
maneuvered with ease That It was brought to earth 
after ita swift upward rush, and safely landed speaks 
well for tho power of It* engine*. Mr, Wellman has 
been working for fonr years to carry out bln Idea of 
reaching tbe North Pole by aa airship HI* aeronan 
Heal Idea la the result of two expeditions by sledge 
and boat Into the polar regions. 
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When the steamship Perry 0 Walker wltlM 
with the lock Kale* et Suit Salute Merle causing the 
wrv K of two other ateamero end doing damage to the 
lock* whi h required week* (or repair the captain 
elated under examination that he had glgneled to hla 
engii eer to go aatern bat that hla algnal had some- 
low leen mlaunleratood and the engine* had alerted 
(nil *i eed ahead Such an accident la con 
rlualve and Incontrovertible evidence of the 
need of a tellable gyetem of Indl atlng the 
dlrectlo and apeed of rotation of the pro- 
I ellerB of reaeela It la but one Instance 
of a hai let of marine arcldentn o carring 
unni ally f m either the li orn- t Inferpr* 

In Ion of algnala given to the et gine room 
fr in ll • 1 ridge or the execution of algnala 
given by the bridge which owing to men 
tal itresi front Impending accident are In 
correctly given ft la always extremely diffi¬ 
cult for a board of Inqnlry to determine 
Just wllh whom the error Ilea 
In the above Inatama It la claimed by the 
captain flat the coriect algnala ware given 
but Instead of the engine* being reversed at 
the crltlral moment they were sent ahead 
and terore (ha error was discovered aucb 
headway had been gathered by«the veeael 
aa to preclude all hope o( stopping her with 
In the limited lock mace 
Theraja no question of the Importance 
of enabling the raitnli and pilot to be at 
all II ues familiar with the Interpretation 
nnd execution of signal* terrors are there 
by Immediately discernible and correspond 
I ugly corrected before damage la dona 
fn the absence of a tachometer to show 
at a flan a tbe rata In revolutions per min 
nte at which tbe propeller abaft I* turning 
algnala are executed by the engineer accord¬ 
ing to hla best judgment For lnatanee the 
execution of half speed astern may vary 
eight or ten revolutions per mlnata and tha 
pilot depending upon a speed-checking 
effect may be thrown off In hla calculations 
by too alow a rate of t timing of the engines 
When equipped with a tachometer aya 
an be obeyed at 
propeller abaft 
■peed with corresponding Increased aocu 
racy and efficiency of handling tbs vessel Warahlps 
lh line or column formation must correctly execute 
the orders of the flagship setting their speed U> con 
form to the desired headway between shlpe quickly 
and ac urately Otherwise a collision la probable 
The abeenre of an accurate and dependable taobom 
eter up to the i resent has made It ne enaary to 
arrive at the revolutions per minute by noting tha 
turtle aurceaehtly by the i evolution count r for prefer 
ably at least a half minute If tbe apeed of the shaft 
la too high a rough gueaa must be made aa to how 
much the throttle la to be dosed and another count¬ 
ing gone through All this takea time and la on too 
much of a cut and try aysterm With a tachometer to 
guide him the man at the throttle baa but to operate 
tbe tl rottla i ntll the pointer of the tachometer rests 
on tha desired R P 11 

Range finding for the accurate sighting of the gun* 
Include* tbe determination of tbs distance of tbe ob 
jert to b* fired at angl* at which the warship la 


determined by moan at the modem range finder tn 
the hands of drilled man, located cm the matte at range 
towera of the warship This la tslepbrsud |a the fire 
control subaUtloe It than boeomea Imperative that 
the rate at which the engines are turning over at that 
Instant be Immedlatalr determined In order that the 



removal distribution and dspoelt of Ht|a _ 

bulk ti oes of tha most serious pro*** althaden 




lops ac4fen 
trio bridge tramway designed a 
by tbs Brown Rotating aad Machinery Oom- 
M»y fss A* Xirbimm i$UH flawpeay 

T>0 bridge which te d 
the Umeefcn* to As e**k 
puny has a span «t 
of plar to center of d 
depth of 17 (bet, aad 



proper Instructions may b* telephohaS at*a 
turrets The sooner As discharge of the projectile la 
effected after tha range has been determined the more 
the aim and Aa 


In A see calculations Aa offset on Ship apeed by 
propeller apeed taking Into consideration the extent 
and direction of wind and tide la quickly and aocu 
retely calculated 

Relation between ship speed and propeller apeed la 
frequently calibrated with due re fervor* to Increased 
fouling of tha ships bottom from marina growth and 
la Immediately available Even when the engine-room 
forces are endeavoring to maintain an exact pre¬ 
arranged apeed of rotation Ala speed often varies 
owing to tha abeenre of accurate deadbeat tachometers 
for indicating at all times tbs rata of revolution 
Aside from Aa strategic advantages of a tachometer 
for Indicating engine speed of rotation tha soonomlo 
(CosHsaed on pope Itl) 


The pier oonatate of two specially designed 
■hear lags mounted on exports] a 
arranged to straddls o ' ‘ 

way track Tbs 
gethar at A# top by a 
signed to carry the I 


pier support The 
throughout la of n 
Tbe portal or lower j 
slate of two pair* o 
by girders apd I 
carry a bin for tha n 
tion of tha Umestopt 
A* portal la mounted 
equalising tn 
by bevdf afid n 
chlnery In Ae house e 
support is of A-frtmt construction feMfig esyhwo- 
whesl equalising trucks arranged to ran atf * sfi»gle 
Hne of rail At the top of Ae shear Is a ball tea t i ag 
upon which tha main bridge la hung Th# track 
wheels are connected with Ae moving gear to the 
ergine by bevel and spur gears 

The bridge span consists of two parabolic pln-oon 
nected trusses supporting Ae cross beams from which 
Ae track stringers are suspended The hMgq gpea 
Is supported on Ae plar support by roily Wfto gs, 
and held In place by a vertical oaater If*. jtt tbe 
shear support It Is hung from i “ 

nectlon hi such a manner that 
skewed In either direction from It* a 
to give an angle of one foot crosswise toxins foot 
lengthwise of tha brldgs span 
operated from the main operating n 

(Chartssed on pope tW ) 
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Amtrfcftn 

Mb taeotag BoD with the Hyadea and the phriadea 
til Ragle Dolphin Wolf (ntatr the Water get 
P««rt winding across tbe aky with hit bead under the 
Orth tod hit wrentbed body under the Lion tad beer 
tag on hit body t cup out of which t crow eeemi to 
drlak tad Orion with hit dog Slrlot hero not a iter 
but repraaeatlnc the whole constellation of Cane* 
Major Hit body U dark saya Arete* but a ttar 
on hit jaw tptrklea with more lire than any otlei 
■tax 

Beneath Orica la the Haro wblcl he It h do tint 
and behind the Dog the Ship Argo talla The Tor 
tolas found by Mercury and converted by him into a 
lyre here appeara with the Lyre on hit head and the 
Swan la deeortbed at apreading lit pinion* In gentli 
flight and alirking down perpendicularly Into the went 
cm horizon with ita right wing tamed toward Cepb 




particulars the Centaur he oaHa Chiron firm the 
Wild Ooat and Altar other namaa tntrodoeaa Beren¬ 
ice a Hair and apeak* of Aquarius a stream of water 
and the Thyme wand of the Centaur 
tujuuleua th Little koaJ of the eoitbem hemltphere 
teems to baT been Introduced ty Hlpp^l b la (190- 
liK B C) who 0111 lied a catalogue f a thooatnd 
u an with tbelr lad Ice ad 1 i git dee 
Ptolemy (I'M) 1*0 A n ) who external many r the 
theories of Htppar bet hU area work to 11 h the 
Arab* gave the name or Almagest gave fo ty-nlght 
onatellations Ihe fig rts etre II e aame a* tl e old 
conatellatlona or Arat • with a e* allitlonw the 
alan lowever were i arked 1 llelr proper places 
nd defined as to latitude longlt de a 1 1 agult 1 1e 
After Ptolemy a loi g period eneued d ring which 
(he astronomical charts were ii longed It la lo the 



9«H«« and the Crow*' 


The emnt Bear and Caariepela 


The Brest Hqeare of Pegasus 



jMr Who lived about ITO B C HH work furnished 
Arwfea. who UW*n hundred years later with ma 
Um *ot bl4 peat tatrowoaafcwl poem Thn Roman* 
fbd tyo la many trmaiattmm, ooa of which wan hr 

Otm Instead pf .. 

Btft-jqaaaUM ( 



euae right hand and It* left to the Horae* foot. 

The Manger and the Aaeta are alao mentioned and 
all the eigne of the Zodiac 

In grant numbers eaya Aretua and In variant 
courses the stars in ce s sa ntly move around the motion 
law ikies The gala standi Immovable In the midst 
the earth It ewpendad In equilibrium while the 
ind It Tbe poire bound the sale on 

__ _ era encircled by tbe Beam that re- 

voles around back to hack asperated by the Dragon a 


(about TO B 0> « 


Mailatfeus and sot only tana tha myth ologic a l itorlas 

‘ ...aunban ol start 1m 

trains «aty la a few 


Arabs li the lghth ent irj that tbe neat advance la 
doe The t alii Is of tl In pet od among vh «aa 
Haroun al He* bid of Arabian Mghfa fan wer 
friends to a I not and gathered around ihei men of 
learning au b as the famous astronomers U g Bckh 
Pergnnl R1 Bataa and Abdelrahmau Bull T a grei I 
aitant they ware aatlifled wltb Ptolemy a work to 
which they gave the name Almagest and alt ho gl 
they retained a great many of the Greek star names 
they added a number derived by tradition from h 
ancient Arab names Abdel rah man Bull wrote a '<■ 
tailed and exhaustive amount of the Greek ro ietcl a 
tkma carefully following Ptolemy and at he sane 
time ha treated of the ancient Arabian heavens 

Arabise folk loro I* 
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txireraeiy picturesque. TU« stars In the Vicinity of 
th«* North Polo are snppOMd to rspraBent h shepherd, 
who with hlo doc la pasturing a herd of abeep. To 
this group belong alio two calve*. three goats, tour 
camels and a foal These animats ara all lu the 
neighborhood of Cepheua. A single camel (one star 
In Draco) has stayed away to pastors alone Two 
js'kals and sereral hyena* are prowling around the 
hrTd with wicked Intention*. The small stars In the 
region occupied by Herculea Indicate another meadow 
where another shepherd pastures his flock, and the 
long row ot sura (In Hercules and Serpens) are fenoe* 
protecting the sheep from the hyenas and Jackal*. 
The other side of the meadow la protected by the 
shepherd's two dogs Many other shepherds with flocks 
or sheep and camels are scattered through the heavens, 
and amid these meadows runs a River (the Milky 
Way), which affords refreshment to various camels, 
sheep, and ostriches, some of which ara In the art of 
drinking or going to or returning from the River, 
each represented by stars more or less close to the 
broad luminous band Tha oval ring which we know 
as tha Southern Crown la the Ostrich Nest, near 
which two pain of Ostriches are supposed to stand 
Another Ostrich Neet le situated in Brldanua, near 
which a number of mnall stars Indicate male and 
female ostriches, young birds eggs, and broken egg 
■hells. Five yelping dogs are marked by five stars 
In Virgo, a pair of bird* by two aura In Sagltter 
lua two frogs by a star In Places Australis and one 
In Cetue, four monkeys by four stani In Ursa Ma 
Jot, and two ravens by two stars In Commba Near 
Uraa Major and Ursa Minor are a gazelle and lt> 
young Three pairs of stars (below the feet of the 
areal Bear) are the footprlnU of several gazelles, 
which, according to the story sprang from that spot 
\ hen tha Lion also In the vicinity laahed the sky 
with hi* Ull and which la now pursuing these 
gazelles, soma of which bsVe jumped for safaty Into 
the greet Pond (a group of start to Ursa Major) 

Ws also find In the Arabian Heavens a Tent (three 
stars near Auriga), a Traveling Tent (near the Booth 
ern Crown), a Pot (a ring of stars In Ospheua and 
Cygnua), a Beggars Dlah with nicked rim (the broken 
circle which forme tha Northern Crown), a Boat (in 
the Phomlz). a Manger (In Crater). a Dyed Hand (In 
Cassiopeia). a Mutilated Hand (In the bead of Cat us), 
and Pearl Necklaces. Brooches, and Crease* art scat¬ 
tered In various parts ot the sky The quadrangle of 
the Great Bear forma the Bier, followed by three 
mourning women poetically called the ‘Daughters of 
the Bier " These three stars am what we call the tall 
ot the Bear 

In many Instance* aa will have been noticed the 
Imaginary figures are not composed of a group ot 
stats, but of a single stay Some Individual sura, 
too, are of great Importance, the three bright once 
that form Orlon’e belt are the Three Kings, one In 
Andromeda la the Red Speckled Magpie oue in the 
Great Bear, the Black Horse, belonging, perhaps, to 
the neighboring Kmlr and Brotuid the North Tola 
circle the Dancers. Besides these the Arab* have a 
great many stars with inch vagus names as the For¬ 
gotten, the Touchstone, the Isolated the Dim-eyed, etc 

Bo strong was their objection to the personal ele¬ 
ment that when the Greek Zodiac 
by the Arabian astronomers they Indicated the 
of the objects carried by 
the characters Instead of 
the characters themselves. 

Thua Virgo was called the 
Bars on account of the 
wheat stir held In her 
hand Sagittarius was not 
the Archer but the Bow. 
and Aquarius, not the 
Water-Bearer, but the 
Well Bucket. 

When the great mixture 
of Arabian folk lor* was 
combined with the Greek 
sky many of the star 
names were retained but 

occasionally the Greek names were changed, for In- 
stance the beautiful red Antaree In Scorpio was 
appropriately called the Scorpion a Heart 

In 1433 Plug Rekh made at hla obeervatory In 
Samarkand the moat correct catalogue of stare up to 
that period The famous astronomical tables compiled 
under Alphonso X of Caatlle date from 1263, and 
next In Importance was tha great catalogue of Tycho 
Brabd (1540-1801) In this occur two new constalla- 
tlona, Berenice's Hair and Antlnona. which Ptolemy 
mentioned In speaking of the Inform®' of the Urn 
and the Baffle Berenice's Hair was erased by Bayer 
who depleted In hla "Uranometrie" (IMS) an author¬ 
ity tor many yean, a Sheaf In Its place Subsequently 
Berenice's Hair was replaced 

Two new figures occur In Jakob Bartsch’s "Plant* 
phenim’ (1534), the Tigris and the Jordan wblch 
were repeated for many years on the French maps 
( and globes, and are mention*! In a Jbook by A. Royer 


(18791 In which a eooatellaUoa to hpnor of Lm|*¥IV 
was Introduced Thla waa thf Snptar and the Hand 
of Justice, and waa placed lamed lately over Sagit¬ 
tarius In the Milky Way Attar (he death of th* iTand 
monarch, It suddenly disappeared from the globes, It* 
place being taken to the Llsard which originated with 
Helvetlua In Royer's book the Lily from the old 
French coatto-arma occurs to the spot occupied by the 
Fly A similar liberty was taken by Thotoaa, to hla 
'Flrmamentura Flitnlaaum” (Augsburg, 17*1), where 
he changed the Northern Crown to "Corona Flrmt- 
ana,' a device ornamented w|th two itag-antlera from 
the German coat-of-arma 

The southern hemisphere, which waa uncharted to 
the ancients, Is of far leas Interest than the northern, 
partly because the changes have been frequent and an 
Important, and partly because the only oonateUatloo 




Toga, the Swaa, and the Bagla. 

visible to us Is the Dove Introduced early In the six¬ 
teenth century In the old books It Is called Oolumba 
No® because It is near the ship, represented sometime* 
nl that period as Noah's Ark The regions around the 
Bhlp and the North Pole have been subject to the most 
fiequent changes since the seventeenth century For a 
time the Cock was formed at th* expense of the Ship, 
which however, waa soon restored Halley Intro¬ 
duced In hla Catalogua" (London, 1878) the figure of 
an Oak between the Ship and the Centaur, to represent 
the tree In which the King of Bngtond waa hidden 
for twenty four hours after Cromwell won the battle 
of Worcester (September 3rd, 1851) Helvetlua and 
Flamsteed accepted thla new constellation, but La 
Callle complained that Charles's Oak waa formed out of 
some of the finest stars In the Ship and ruined this 
Therefore be left It out of hla charts 
id !L Halley also Introduced an¬ 
other figure—the Heart of Charles the Sooond—which 
waa finally adopted on all the modern charts and 
globes. It consists of a stogie star of the third msgnl 
turie on the collar of the Southern Hunting Dog 
Camelopardus la a yonng constellation, and waa 
placed in the space between the Pol* Star and Auriga 
about 1824 This Is the only figure that remains of 
the many that were here among which ware the Retn 
deer Introduced by Le Monnier when he returned from 
Lapland, between the Pol# Star and Caaalopala, a Har¬ 
vest Keeper, between Cepheua, Cassiopeia, and Oamslo- 
pardue formed by Lalanda when the comet of 1774 
panned through that unclassified region and named 


ltath’a heed 
With th* hand cdf 1 
bone of an aaa, instead of Her 
Christ rode to J 
Ark for th* Ship Argo; the C 
dog to Tobias tostsad to the 0 
sign* of tha Zodiac wars mu 
Apostles th* Ram became at- 
Andrew, the Twine, St. 
the Bvangeltat, th* Lion, I 
St James the Leaa, “ 

Scorpion, St Bartholomew, 
thaw; the Goat St Simon, . 
and th* Fiahaa, St Mathias. 

In tha latter part of tho 
attempt was made by Wei 
coat* of anna of varioaa 
other device* to hit "Omit 
ldwr. where wa 
ptoo* of the Bag 
place of the Great Bear, a 
tha Scorpion, tha doubis-headed 
Orion, etc. Flamsteed's "Bky Atlas,” 
Bod* (Berlin, 1783), gives two 
th* Brandenburg Scepter near 
atowakl Bull, named to honor 
near the Bagle Including th* 
aU the constellations la the Oat 
between th* Cup and the Ship 
tnry After Napoleon's death 
to place him In the heavens 
hla figure appear! to no map < 

Th* accompanying llluatrattoi 
Sir Robert Ball’s "Story of the 



The opening article of the 
1757, denis with the railway-car 
many and Sweden, and deocrib 
vessel called the "Drottnlng 
excellent article on imitation anni 
eluded In 1911 Rom* ts to be tl 
brstlon of the fiftieth anniversary of 
of the Italian kingdom For that 
on Old and New Rom* aeema pecullarl 
The paper read by Prof Harold A. Wi 
Royal Institution on the Electrical 
Flames le eummarlied Mr Percy Cc 
an article on Ante and Bern aa Pet*. Mr 
Kedfleid propbeateo that to a few years a 
desires to call another over th* t 
only make all the electrical connections d 
but will deposit hla money in an automatic! 
as long aa he likes, and then have hta c 
mstlcally handed back to him This pi 
upon w 



amoumi or nm mrm 

by htat for the astronomer Le Measier, who put It on 
hla globe of 1780, and a third figure, formed by Bode 
■■ a memorial to King Frederick II called Friedrich* 
Eh re ooeslstlng of seventy-six stars between Cassio¬ 
peia, Oephena, Andromeda, and Cygnua Tha figure In¬ 
cludes sword, pen, and olive breach laurel wreathed 

In 1(34 the Fly waa mad* odt ot the “Inform®" of 
the Ram, and th* TJnteorn waa placed between the 
Great and Little Dogs. 

Helvetia* 1* regpo««tble for th* Hm ting Dog* 
(Canes Vsnatlce) which nm before Bodies> MOtraat 
Messina, below Betts*, Cerberus to the left cut- 
stretched hand to Hercules, tha Fox and Goose la th* 
Milky Way, near Sagittarius, tha Llsard, near Andro¬ 
meda, the Sobleakt coat to arms, above Sagittarius, 
the Lynx, batons* th* Grant Bear and Hernias; tha 
Little Lion near tha Great Lion, and a enutl Triangle 
and Sextant Theta ware published to 1 M 0 after hto 



refuge to vary remarkable shelter*. A peculiar and 
Instructive instance was observed to the writer to th* 
•Prin* to 1*0* Th* swarm tow over a large vineyard 
which contained few buildings. On# to that# bulldtoli 


fl*w directly toward a email hole in on* to tta blocks 
and disappeared to toe Interior No doubt tho a**rm 
tad retoad os a tree or shrub on tha preoedtog day 
and had teat out moots to task a hdtaa. Tha wagt* 
found ton little bole Mediae Into to* great obvtty to 
tha oo a mete b l o c k, and reported tbtor dlseovery totbstr 
ettuiutifi. TW» « * - - ' ‘ 


totoaad t* do, forthaltttto tola agt btvw.toe* J 
dUBovatod O tog rapid BM MK gj^t ffe' ( 
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Scientific American. 


«*atuti<* nmn a* mm 
:e>ie wwtttl«i> meeting held anywhere U th* 
AWtt tosfc Man* latt wtak mitti city ol Bhsims. 
* ■* «. , Th# Bethany Mato, whleh Is imnl miles 
*n4 a mil* or more In width, wu tbe mom 
ol a triumph o t miopIomo each as nta the moot 
o ttoort oa ttn aanaaat* did not toller* possible. Hot 
Attf Ml nil record* broken, t 
m*fekk ora Or in sdvsnoa ol 


I, tor which 140,000 in 


biplane type*, elthoufh the latter type 
-* to favor Of the machlneo of thia typp. 
*»• Mi Wright biplanes, flre.blpUsao ot the Vololn 


The Oort too biplane rtp reflected 

The monoplane type of flying machine woo rep re¬ 
flated tjr throe Antoinette machlneo, two Blerlot, and 


It all the oonteoto took place 


t 10 kilometer* (All mite*) The jodgta’ and 
id waa In the middle of one of the 
abort sides. jut oppoolto the grand stood. A row ot 
aeroplane oheda wan placed at one end of the grand 
stand. 

The flint day of the meeting, Sunday, Augoet Und. 
waa glrtn up -to trial* of the maohlnes entered In the 
International Cup Race for the Bennett trophy On 
aoodunt ot the eerenteen entries, elimination trial* 
were required In order to aeleot three contefltants to 
represent France In the race 

Afl there had been rain the preceding day and alio 
early Sunday morning, and u the wind still continued 
to blow at the rat* of about IS mlleg nn hour, the 
weather condltlona were not propltloui tor the lint 
flights. Boon after 10 A. H Monsieur Maurice Guffroy 
attempted to get off the ground with hi* red winged 
"R.B.P ” (Pelterle) monoplane, bat on account of the 
sodden condition of the earth, he was unable to rise 
tn th* sir M Paul Tlssandler was the next to nuke 
an attempt. He bad a Wright biplane, and as this 
start* from a rail, he had a distinct advantage over 
M Guffroy It was with considerable dlfflculty, how 
e**r. that everything waa put In readiness about the 
stalling apparatus In the fifteen minutes allowed for 
making a start Than, too be had troubla with his 
metor Finally, however, be got away Just ss th* 
Ume was up The machine row and made a two- 
minute Bight, during which all th* skill of the aviator 
was required to keep It right elde up At length It 
was naught by a stronger gust than usual, which 
oasasd It to make a dive. M Tlmandler stopped the 
engine and glided to earth Thu was eliminated the 
•eeond entrant for the International Cup Race. 

M. Hubert Latham was the next one to attempt a 
flight with bis powerful Antoinette monoplane He 
rose In the air readily but when once aloft the strong 
wind guts caused his machine to pitch and roll In sa 
alarming manner After covering about a kilometer 
he qulokly descended, landing safely In s second 
trial later on, M Latham qualified by making two 
rounds of th* course (10 kilometers or 114 mill*) In 
18 minutes and 31 seconds. No sooner had M latham 
dsnoended than H. Louts Blerlot row In the sir In his 
Ne M monoplane fitted with a 46-horw-power Ansanl 
motor But eves this skillful aviator had dlfflculty In 
keeping his monoplane on an even heal tn the wind 
which was Mowing. He covered the course onoe, and 
was making hlfl ascend round when a sudden gust 


Oapt Fvrber, who flics under th* pseudonym of 
De Ess, made a abort flight wtth his Voltln biplane 
Ha came very near running Into, a barricade opposite 
the grand stand. M. Lefabvrt, with a Wright machine, 
succeeded In starting during a calm moment Ha 
made a round of the oonree In 8 min ate* and 81-6 


tng the second round, and after covering but 18 kilo¬ 
meters (10 miles) on aoocmat of th* wind, he was 
appointed as th* third rep re e eatott veln'th* cup raes. 
M. Tlmandler afterward made two rounds tn 19 min¬ 
utes sad M ssooods, and was appointed ** s reserve 
plWt M. Lothian, on th* “Antoinette It," mad* two 
rounds to 19 minutes sad 44 i-t noondn M. Paulhan 
mad* two rounds with his Voteln Mphuia to H min¬ 
ute* ud W secondhand M. floomsT to X 81 Thus, 
eRbragb elx restrv* pfiote war* sHowsd. ffldy three— 


I th* 

;'*M esesod Srtlrriy, »#*1 eendltlons prevailed tsward 
tbs day. with the result that «taw* rt th* 
, f wjfnrt htoflflht tort theto ax* toes end aud* Hflhte 

At 9 o'clock no Isa* than five ssro- 

IBbii *rPk m m** > ** m 


W4 the sight waa om sever to be forgotten M. 
lietebvi-s on his Wright machine performed th* most 
daring feats, beside* describing circle* and figure 
eights, be would rush at the grand stead, and then 
quickly turn to th* left and avoid It M Paul Tlamn 
dler and Count de Lambert made excellent exhibition 
flight* upon their Wright aeroplane* The latter at 
on* time flew past M BunaoVarllla on hi* Vot»ln 
biplane, going below him sod thus reversing Mr 
Curtiss's maneuver of the day before, when he paesed 
above M Latham when flying at right angles to him 
The results of the first days attempt to cover one 
and three circuits of the course (10 and 30 kilometers, 
or 6 81 and 18.83 ml lea) In the speed tests, were as 


follows 

3 Rounds 1 Round 

Tlssandler (Wright biplane) 28 691/6 9 881/6 
Count da Lambert (Wright biplane) S3 0! 8 88 2/6 

Lafebvre (Wright biplane) 29 031/6 S 581/5 

Latham (Antoinette monoplane) 9 4T4/B 

Paulhan (Volaln biplane) 10 60 

Bunan-VarMa (Volaln biplane) 13 301/8 

Sommer (Forman biplane) 11 24 2/6 

Cockburn (Farman biplane) 11 44 


Th* following day, Monday, Mr Glenn H Corliss 
covered on* round of the course In 8 minutes and 
88 8/5 seconds He succeeded In lowering this to 8 
minute* and 118/6 ssconda on Wednesday although 
b* was not able to equal M Blerlot a record of 8 min¬ 
utes and 4 I/S second* (4816 mile* an hour), mad* 
Tuesday by tbla aviator with a new monoplane fitted 
with an 80-horsepower motor The third day of th* 
meeting was notable on account of a vlalt paid by the 
Frenoh president M Fallleree, who Inspected all the 
machines and showed great interest Th* first flight 
this day was made by BunauVarllla who flew In a 
breeze of 15 miles an hour, which caused hi* Volsln 
biplane to rock dangerously He made one circuit of 
the course Next M Paulhan made a flight, rising 
first to a height of shout 100 feet and afterward to 
between 300 and 600 feet On the back stretch be 
raced a train tor some distance, overtaking and pass¬ 
ing It Despite the itroog wind, which caused the 
machine (o pitch and lurch he made the first round 
In 12 mlnutos and 13 seconds. After completing three 
rounds of the course he made a sudden descent and 
a wide curve, but righted his machloe when near the 
ground, nnd passed the grand stand on n level keel, 
making a couple of wide circles in front of It before 
he alighted As an exhibition of daring his flight In 
the 15-mlle wind at such a greiL height steads unpre¬ 
cedented Th* tlm* of his three rounds was 38 mtn- 
nfes and 12 2/6 oscoud* M Paulhan 1 * performance 
Indicated that ha might yet do greater things, and It 
was only the next day that he succeeded In breaking 
all endurance records. On Wednesday, August 26th, 
he remained In th* nlr 1 hour* 43 minutes, 24 4/6 
seconds. He covered s distance of 134 kilometers 
(88V4 miles) After several other aviators had mad« 
short flights, M Paulhan started about 4PM In a 
wind of about 6 mile* an hour, and circled the coarse 
continuously, notwithstanding that the wind blew at 
times as high as 24 miles an hour While the speed of 
the machine waa only stout 20 mils* an hour, It was 
remarkable tor the ease with which It flew Is the 
wind and for the steady running of the motor This 
motor I* the Gnome revolving-cylinder 60-horse-power 
engine, consisting of seven cylinders which spin around 
a fixed crank. The propeller It attached to tbe cylln 
ders, which revolve In a vertical plane, the motor being 
pleoed In the rear of the lower plan* 

M Paulhan had already made several lengthy and 
excellent flights with hll biplane, but that on tbo 26th 
ultimo I* by far the longest. exceeding Wilbur Wright's 
2-hour and 20-minute record by 23 minute* The first 
round ot th* course was mad* In 12 minutes and 19 
second* During the sixth round th* wind Increased 
to such an extent that M, Paulhan was blown Inside 
tbs courts, anil tn order to turn the pole at on* corner 
he was obliged to describe a complete clrola After 
slighting, when hi* gasoline gave ont at T 30, he had 
the tank refilled, and then flew from the point where 
he cams to earth across to the grand stand Ha re¬ 
ceived an ovation from the spectators. M Paulhaa’s 
flight wtg for the Grand Prlx de la Champagne, the 
prise for which Is 110,000 to the winner 
Another svistor to mike his appearance on Wednes¬ 
day wm M Rougler who had a Volsln biplane He 
made the first flight ot the day, bat his motor gave 
out, and he came to earth shortly after croMing the 
starting line After two unsuccessful attempts, M 
Latham flaw once aronnd the course at s great height 
with his “Antoinette XIII ' st the same tlm# that 
H Paulhan wu flying. He only succeeded tn making 
nt round, owing to motor troubles snrt tbs wind st 
g high slsrsttou appeared to bother him as much as 
It did Paulkan, who was flying lower down M Henri 
reorder, to a Votsto machine, wm mother novice to 
sttstapt g flight After getting threwqugrtere around 
tbe course, ha waa dished to the ground by the strong 
wind, sad sroapsd with a broken nose although his 
machta* wu demolished M Latham also made a 
round tt a great height with hi* No. 29 Antoinette 




mo&oplase, K Lefsbrn wag the only Wright pilot 
to attempt a flight He soon cam* to earth, owing to 
the breaking of the gasoline feed pipe M Detagmng* 
made a Short flight on a small Blsrlot monoplane, and 
M BunauVarllla made s good flight on his VotglA 
biplane M Lathams beet performame this day W*a 
three rounds of the corns. Between 6 80 and TPM 
night or nine machines were qukkly brought out and 
attempts were made to belter I bo 10 kilometer speed 
record The Curtiss biplane wus the last to start, 
which It did when no lees than live aeroplanes w*r* 
traveling around th* .nurse The aviator took th* 
first turn rather wide He waa obliged to fly above 
one machine, and he ran out of his course somewhat 
(n order to avoid a collision with M Sommer on his 
Farmen biplane He reduced hla time to 8 minutes 
and It 8/6 seconds In this flight Short nights were 
made by M Legagniux on Cspt Forbore biplane, M 
Rougler and BunauVarllla on thsir Volsln biplanes, 
M Sommer on a Farman biplane and M Delagrang* 
on the Blerlot monoplane M Bunan-Varilla rose to 
a height ot more than 800 feet 


The record for speed and distance wm made, on 
August 26th by M Latham with Ms No 29 Antoinette 
monoplane The weather conditions were favorable st 
tbe start, but during the course of the flight M Latham 
encountered heavy wind and a rain storm He never¬ 
theless kept the machine flying until the fuel gave 
out He sncceeded In msklng over fifteen rounds, of 
tbe course In 2 hoars 18 minutes and 9 3/6 seconds. 
The total distance covered was 164 376 kilometers 
(85 88 miles) The average speed was therefore 41 88 
miles per hour The fastest round wm made In 8 min¬ 
utes and 20 8/6 seconds st an average speed of 44 8fi 
miles an hour This record surpassed that made th* 
day before by M Paulhan, since the machine flew a 
considerably greater distance In less time, while It 
also demonstrated Its stability In a wind of about 24 
miles an hour and Its capability of traveling through 
rain The flight was a complete vindication of th* 
Antoinette motor which. It will he remembered failed 
Latham twice when he attempted to cross the Eng¬ 
lish Channel This motor Is of the V-iypo, having 
eight wstercooled cylinders It Is one of the lightest 
motors ever constructed per horse-power Besides 
making this record flight In the P M Latham flew 
70 kilometers (47 6 miles) In tbe A M with the “An- 
totnette XIII ’ fount de Isimbert flew 116 kilometers 
(72 mllee) late In the P M also so that th* long 
flights on Thursday totaled over 212 miles M Ble¬ 
rlot met with an accident on Thursday In order to 
avoid alighting upon some dragoons who were travol 
tng across the Held on horaehark he steered hi* m*. 

. bine Into a feme breaking the propeller and damag 
lng the monoplane considerably He was making a 
flight with M Delagmnge as passenger when the acci¬ 
dent occurred M Rougler also alighted upon some 
spectators, bnt fortunately they were not seriously 
injured 

1 jit ham's distance record of Thursday wm a record 
of only a day for on krldoy, August 271h Henri Far¬ 
man snrpaased It decidedly with his modified Volsln 
type biplane now known as the Farman machine The 
sixth day of Iho meeting was the last one In which 
the Prlx de la Champngne could bo competed for, and 
everyone took It for granted tliat Latham's record of 
96 miles in 2 IH would remain unbeaten About 4 SO 
P M Latham brought out the Antoinette XIII ' mono¬ 
plane and started on another long flight Home ten 
minutes Inter MM Farman and Sommer started out 
quite unexpectedly upou Farman biplane* and a real 
race at once began. At the end of Latham a second 
round, be passed high above Sommer and kanosn, who 
were flying close to the ground at stout the same 
level and only 60 feet apart, Sommer leading The 
two biplanes mode the last turn of the course only a 
second apart, and then Farm on passed Sommer In 
front of the grand stand whil. the latter's machine 
dropped and touched the ground Just as It crossed the 
line Sommer accordingly circled around the timer's 
box and croesod tbe line once more according to th* 
rules, which maneuver placed him far in the rear Both 
biplane* flew nt an average height of from 8 to 12 feet 
tnly while Latham maintained an elevation of from 
250 to 300 feet His machine wm considerably faster 
than the other two and he lapped both of them lev 
era! times Latham covered 60 kilometers (3106 
miles) In 44 S3 against Furman's 61 21 Eighty and 
100 kilometers (49 71 sod 62.14 miles) were covered 
by Latham In 1 11 201/S and 1 29 20 2/6 respectively 
tut finally after making 110 kilometere (68 76 miles) 
lu 1 88 6 1/6, hla fuel gave out and the roonoplam 
glided to earth After Latham ceased flying Farman 
kept steadily on Sommer stopped after making (lire*- 
round* because of motor trouble He sfterwar.l 
started again hut too late to make a rrx ord before (lie 
closing of the Hat* st 7 30 Shortly before 5 V M 
M Tlssandler started on Ms No 4 Wright ma. bine 
and mad* 11 rtrcults In 1 46 62 2/5 At about the 
asme time Bumu Vsrtlla made several elrculla on hla 
Volaln biplane, and Delsgrsnge and Blerlot came out 
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(tafia* Iht flow of • mountain stream with hand 


measured and recorded Through the klndnsai of Mi 
11 C Riser Chief Clerk of the United State* Geologl 
tal Survey at Washington the writer hu been given 
facilities for a itudy of the eyetem generally adopted 
which I* aa folio* ■ 

The qnantlt) of watci flowing In n litre am la ex 
pressed In varloua terms according aa It 
repreaonta the dialnage fioni a WHlnrshecI 
of given area the tale r onllnmna flo* 
aa for po*er purpoace 01 elini ly volume 


definition of thear term* 

Second loot an nblncvletlou for one cu 
bio foot per second la the quantity of *ater 
flowing In a stream one fool wide one foot 
deep at a rale of one foot per second It is 
generally used aa a fundamc nlal unit from 
which other! are compute 1 

In connecllun with pumplug and a city ■ 
water eupplv the water la gunerally mens 
ured In gallona pet minute 

The mlnci a Imh la the quantity of 
enter that paaieu thiough an oiiflie cne 
Imh square uuder a head which varlea 
locally U haa been commonly need by 
miners and Irrlgntora Ihionghout the Weat 
and la defined by statute In each State In 


The atnage iniilii of (ubl< feet of 
>atei Hi wing pei m ond frjm on, h square mile of 
lei dialt 1 n th ussmiinon thut the run-off la 
llatilbuted uiilforroh Icth na regard! time and area 
» given na aecond fret per square mile 
Runoff In Imlira la the de|lh to which the drain 


la small 

Current velocity I* measured 
sometimes by floats and non 
lime* by mean* of the metan 
Illustrated herewith In meaanr 
Ing by float* of which there are 
aeveral klnda the simplest being 
h corked bottle weighted at the 
bottom and carrying a flag at the 
top little affected by wind oh 
serration la made of the time 
taken by the float to paaa over 
a selected run of the stream 50 
to 100 feet long A number of 
velocity determinations are so 
made at different points acroea 
the stream and the mean velocity On the left a a 
or the whole section estimated pleoe beta 

1 he discharge la the product of she 

that mtan and the mean sectional 
area of the run which Is determleed by measurements 
and soundings of the two ends of the run and at Inter 
mediate points 

When meters are ueed they are held stationary In 
the torrent at a number of points serosa the width 


sr eallhratlag stattom t the meters are drawn threugh stOl \ 
it a known speed, and the revolutions they make recorded. 

of the Htrearn and at different depths and the veloct 
ties worded are averaged aa before A typical meter 
muth used In the government service la shown In the 
Illustrations designed by Mr W 0 Price It* tub- 
n erged portion (outlets of a null wheel carrying live 


tall Pries electric mater, muds reoeivrd at the ear- 
transmitted by earreat from the null hatfery 
m | ea the right a Price aeoastic meter. 

and broke* la a suitably protected water-tight ocm 
pertinent The number of revolutions made by th* 
wheal are thus electrically rooorded by the current 
of a battery operating the clockwork of the Indies tor 
dials Two of the email portable meters are also 
shown In one the revolutions srq rnpgrtafl 

- by * v - striking-• - — 11 *•—|—- 

** tfemcm. the sound being tenvvysd hmj& 
Labe to tbe ear of the observer whmfmpi 
the revolutions and la tbe other an sHjjftte 
currant from tbe small battery shown opMk 
atas a burner whan the contact la made and 
broken aa has been described for the laMgr 
machine , 

in each case the meter is supported tin 
a pouted weight, provided with lias wWefa 
keep It pointing straight upstream both fe 
the vertical and ho risen tal plane 
To Insure the ootncldenoa of reading* 
different meters each individual Instrument 
haa to ha separately rated' to determteo 
the exact number of revolutions It win 
make la a current of a certain speed This 
Is done by drawing the meter through a 
m assured space of still water at * number 
water of different speeds and noting the number 
of revolutions made from which a rating 
table la prepared giving the velooRy per 
second corresponding to any nmnher of revolutions 
Currant-meter measurements may be made by aa ob¬ 
server on a bridge suspended from a cable In a boat 
or wading, and gaging stations are obimdfled in accord¬ 
ance with tbe method need A wading station la shown 
In one of oar 
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^lifib l h ig ia atl tad Miw -have 
,W*f * PMN*loii M * mu- 
r «dm Ua»*tr»U n « th* rrolntlon of 
,*»***» **I iadutrjr and th* m* 
ttfjgc laFoanow betwseo saglager- 
Jifi rntmma rasSAroh work, aad 
Mritwno and trad*. Th* Coornr- 
*tab* daa irta rt Mottos of 
Birta. (founded *t ths rod of tb* 
«<«ht**>tb ooutury). bMldM rspre- 
IWtlng the significant)* of toohni 
ffttaefettagmenU In their rautkm 
It (h* factor* abort mentioned, la 
l nta aje d to propngnt* technical 
tawwledf* hr the Aid e( **«)•. 
wqtw** . Th * ooUaetlona of 

lll&fatlafcad towanT'ths I 
■diddle of th* nineteenth 
cantorr) on the other hand 
aSord a comprehensive Idea 
Of the gigantic atrldea made 
hr England In the Held 
Of mechanical engineering, 
without there being any 
more Intimate connection 
between thla part of the 
maseum and it# mathemati¬ 
cal and scientific depart- 

The German Museum of 
HaaterplocaO of Solonoe and 
Indnatry, which waa In¬ 
augurated a ahort lime ago. 
la Intended to become a na¬ 
tional German Inatltutlon 
of a almllar kind, a apeelal 
point, howaeer, being made 
of the mutual Influence* of 
•dine* and engineering 
Apart from retrospective 
exhibit*, th* very latest 
achievement* In th* Held of 


Scientific American 



Bnoc*— I ve itagea in the erdntiaa if the plow 


the daman Emperor. Th* no* 
•turn eompriaee 

t Collection of ectantlflc Inetro- 
menu and appamtna aa well aa of 
remarkable technical products 
(both originals and models), which 
collection* are well clem Wed and 
provided with neoemary Informs 
tlon for the benefit of the visiting 
public 

1 An archive containing Impor¬ 
tant documents both scientific and 
technical. 

A A technical and arlnntlfln lib¬ 
rary containing manuscripts, dia¬ 
grams, pamphlets and books 
In order to preserve the memory 
i of prominent worker* in the Held 
of engineering m lence portraits 
and biographies of those 
German* who*e labor he* 
been (-specially noteworthy 
In furthering the evolution 
of industry will likewise be 
Incorporated with the mo 
■cum 

In carrying out the task 
laid before the museum 
vli, to Illustrate the evolu 
tlon of any fundamental 
Ideas and the Influence of 
such Ideas on the various 
economical factors, aa well 
aa to represent the Ideal 
success of acquired knowl 
edge and the Importance of 
past experience the moat 
varied methods and mean* 
had to be resorted to In 
fact, many Helds which ap¬ 
parently are strictly separ¬ 
ated from each Ollier, had to 
be claaalfled and combined 
together In order to afford 
an adequate picture of ilvl 
llxallon aa an offspring of 
aclenin and engineering 
The historical alma of the 
museum are mainly realised by original machines 
and apparatus in addition to records of the very 
first experiments In a given direction, and the earll 
est sketches and designs These collections In or 
der to Illustrate the achievement* of m lonco sod 
Industry in a really comprehensive manner neces¬ 
sarily had to be International 

The central library above referred to and which 
Is Intended for serving the scientific purposes of 
the museum contains both anrlenl and modern 
works, pamphlets periodical publications, etc on 
subjects of engineering mathematics and science 
While furthering historical Investigation this lib- 
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I lam Instructive M rent pared with tb« example* of 
Llieimi il laboratories In the eighteenth, nineteenth, 
mid twcntuil) iKuturle* While on one band a 'inoet 
striking progress from the prtmlttv* apparatus of al 
< heiulsts lo the Improved Instrument* of modern them 
IhIh sill be noted It Is Interesting to observe that 
(irtuln uppaintus still retain tbelr original traditional 
romi In wblih they have been used by the predeces¬ 
sors of present-day chemists The evolution of plows 
Is figured from the moat primitive Implement, via, 
roughly shaped trees drawn first by men and after¬ 
ward by oxen, to the present-day strum plows, pass¬ 
ing l hrough many stages which hnd to he traversed 
lit various ages and centuries. Another feature In 
evolution pertain* to the development of automobiles, 
from the first motor-car (onatnirted by Daimler in 
1S8H lo lhe most Improved modern types In the snme 
hnll will bo found a similar retrospective exhibition, 
relating to the various stages In tha evolution of cycles. 
The strides made In s special branch of railway engl 
nierlng vis, the construction of mountain railway 
looomotlves are graphically rendered Bide by aide 
with the latest type of locomotive used on the Hlgl rail- 
way l» a model of the oarllest type used on the same 
railway line the latter having been constructed In 
1871 

In the exhibit representing (be achievements In tha 
field of elm ti Icily la shown the outfit used In the Korn 
picture telegraphy, of which a description was given 
some time ago In the columns of this journal To the 
left In the Illustration will be noted the sending ap- 
paiafns with an electric, lamp and tbs cylinder on 
which the photographic dim Is wound up, while tha 
receivin' apparatus Is shown at the 
light Diagrammatic views and de¬ 
scriptions In nddltlon to atmic 
samples or teleptmtographs fur¬ 
ther facilitate the uncteretnndlng of 
this apparatus the Importance of 
which will he fully gaged only 
after Its Introduction Into general 
practice 


The term black 
sometimes jokingly applied to 
ordinary toal which we burn In 
Our furnsLcs, hut the real black 
diamonds or commerce are among 
the moat unique mineral prortuits 
of the world and they serve a pur 
pose lo the industrial world that 
makes them or great value The 
blark diamonds nre pure rarbon 
and yet In no outward appearance 
resemble the diamonds which wt 
nre accustomed lo wear as nrna 
raents. They tire slightly harder 
than the cr)«lal or gem diamonds, 
and In fnct nlinut the hardest sub¬ 
stance known 

lilac 1c clIainoiidH cil carbons are 
among the greatest eurlnsilles of 
the mineral kingdom They are 
without ,r)slsillne rorrn and are ’ 

found In Irregular pieces ranging *** 

In size rrom half a karat up lo 
three four and five hundred karats They are dark 
gray black, or brownish In color and opaque The 
real diamond of the jewelry trade Is also pure carbon 
hut translucent and <rjetalllne In form Two objects 
so alike In composition could not be found ao opposite 
In appearance as these two forms of carbon 

Another peculiar thing about the black diamonds la 
tliat they are found only In one locality In the world 
They come from a very small section In Brasil not 
more than 226 tnlles square In area Outside or this 
limited territory no pure black diamond* have ever 
l>een found In the Brasilian black diamond Held* 
the natives dive i n the river bods for them and ro¬ 
omer them from the gravel and washings of the river*. 

What peculiar frenk of nature c tused the deposition 
o( the black diamonds in this section of the world and 
nowhere else la one of the riystorh* which science 
has failed to explain None of them baa been found 
In the great Kimberly diamond ruglona, where the 
ctyatal form or diamond* have for so long been mined, 
bud likewise no One specimens or the gem diamond 
have boon found In the Brazilian hhick-dlamond fields. 

The whole origin of the block diamonds Is therefore 
o scientific on Ignis Naturally the question la raised 
"Of whst use Is a black diamond’ No one would 
• are to wear one of these diamonds which resemble* 
a piece of coal more than a real diamond, and so far 
no one has popularized the black gem* as the black 
pearl has been Nevertbeleas the black 
serve s moat important and useful function In the in¬ 
dustrial world 

This pure black carbon la not only harder thau the 
veil diamond but tougher and not ao brittle a* th* 
gem Consequently It tat of great value for many 


KlvIUlilC 


mechanical purposes, and parttoakrty tor berk* with 
diamond drill*. In diamond drilling, tbs tip* of the 
drills are studded with carbon or black diamonds, and 
when the bora* are deep, tbs pre s sure In so grant that 
the gem diamond! would be crashed In the prncsss. 
But the carbon resists this continued {treasure, sad' 
slowly cals down Into tbs rooks 

fn diamond drill work, the anrboo Is sst in circular 
pieces of soft steel or Iron, called bits, and the** bits 
ars attached to tubing Armed with these black-dia¬ 
mond teeth, the drills pash tbelr way down under 
severe pressure to a depth of five and six thousand feet, 
cutting through th* hardest kind of rock Bom* black 
dlaincmds are much harder than other*, and them Is no 
way to determine by the color the difference In the 
degree of toughnem. 

Blark diamond* or pure carbon are not by any mean* 
cheap, and the owners of the mtne* In Brasil whera 
Ibey arc gathered are making a good thing out of their 
monopoly In th* last thirty years the prices of black 
diamonds bsve advanoed rrom $B to nearly $86 a karat, 
and the tendency li still upward. Tha arming of a 
drill with diamond points Is thus a rather expenslv* 
matter Usually a set of sight stones sre placed la 
the bead of a single drill If each diamond weight 
only three and a bait karat*, the total ooet at $86 per 
karat would be about 12,880 for a tingle ML 

Orest ss this expense la, however, It pays, for the 
black diamonds are ao tough that they last a long 
lime, and they achieve results which could not be ob- 
tslned in any other way There la no known substance 
that can take the place of carbon In drills In boring 
for gold, silver copper, and other mineral deposit*. 
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ness ta charge of fori 
Arthur a Uttls, Ino, laboratory of soglDsorthfolM^ 
IstiT. Bos to n, Mess., In A repent P*P*r. Be (Mhtfffift 
that testa which have been mads at th* g ovMW a'—t 
fuel-testing plant Seem to Indicate that the most Impor¬ 
tant thing to he considered in a pool is its heittBg 
value. Following this, th* els* of th* cool may be earn- 
Sidsrsd next In Importance, and when the molsta^ 
volatile matter and ash era widely different they Mttot 
alee be considered The results of mors than 400 Wttar 
tent* at the government testing plant show 0 
average drop In efficiency for a range *f oitkl^ 

14,000 B T U and 10,000 B. T 0 l*e»tv. 




figure* that the probable Influence of any of tl 

band fired furnace* as It 
to be. With certain boiler equip- 
which a considerable overload Is ne ce s sa ry at 
tlmss, the effects of these constituents may b* much 
more important, owing to the raduotlon In capacity 
which msy be obtained, and It la for thla reason that 
when cool Is selected for s given plant It Is Important 
that the coal supplied should not vary greatly from 
tune to time, otherwise, the fireman may-have serious 
difficulty In maintaining the capacity required, and In 
burning coal with good efficiency 
With, a furnace which Is well de¬ 
signed, there should be a close cor¬ 
respondence between the heating 
value of the coal and the water 
evaporated Bmall variations in 
moisture volatile matter, and ash 
Should make little If any difference 
In the efflclenciee obtained 

The size of the coni may Influ¬ 
ence the results to a serious ex 
tent Small sites of anthracite coal 
pack together closely and strong 
drafts are required to burn them 
This results In holes In the lira and 
a leakago ot air In the boiler sab 
tings The loss ta often estimated 
to be at least 10 per cent 
also true of many of the b 
ous coal*. Other roals which <j 
readily forming a loose bed ol 
do not show much Hms. due to th* 
preeence of fine coal, except such 
a* la eo small ns to bo carried off 
from the grate by the draft With 
any character of coal there may be 
» loss of fine coal, do* to sifting 
through the grates. That this loss 
may be large is well known. The 
carbon In the ash It an important 
Item in determining the loema in a 


u Hants Maria," which carried Oalambst to a new 
tan hokum or xurnmeu or acmci on nc 


Before the black diamonds of Brasil wi 
It was Impossible to make deep boring*. 

When the carbon waa first Introduced to our Indus¬ 
tries It was used In diamond saws for cutting stone*, 
marble enil similar substance* Then the price ad 
v»m.«d so that the carbon was found too costly for 
such use and bort was substituted for stone ratting 
Bort |* really an Imperfect crystal or gem diamond, 
but It Is too brittle for use In drill* Consequently, 
bort has taken the place of black diamonds for stone 
cutting and the latter have been restricted almost en¬ 
tirely to diamond-drilling purpose* 

The average slxe of black diamonds used In the 
drills ranges from two to firs karats, but th* larger 
specimens give much better result* They cost more, 
but they last longer Consequently, there is a greater 
demand (or th* larger pieces of pure carbon, and the 
price is sometimes run up to premium figures for tra¬ 


il the part of the firemen has re- 
dnc*d y 8ils loss to the equivalent of' 
J and S per cent of the tool fired 
discovered, Occasionally, owners of p 


for testing purposes a eoal of higher grade than they 
usually furnish for th* bailer furnace* The remits 
obtained have often been disappointing, and without 
further investigation they have declared that th* plan 
of purchasing cool on the hula ef Its heating value Is 
at fault, and that corresponding remits cannot be ob¬ 
tained from the higher grad* coal* On the other hand, 
It has happened that others hare tried coals of lower 
heating value than the coal regularly burned In their 
plants, and they often find a greater drop In th* evapo¬ 
ration than they expected Thla has led many people to 
believe that there is a great difference in th* value of 
coals for only alight variation* In the oomposlthm. 

Boiler teats an a rather crude method of comparing 
coala, especially If th* fireman Is not accustomed to 
burning th* coal to ha tested. 


The fear that the supply of black 
some day give out and paralyze the diamond-drilling 
Induitry hoa ztlmulated prospectors to systematic 
search for new deposits, but so for they have not been 
successful On the other hand, scientist* bare been 
making a close study of the chemical conditions which 
have produced the black diamonds, but thOIr mono 
factor* ls apparently about as difficult as the making 
of the gem diamonds. It Is possible under aerialn 
make either bat not 10 else* sufficient to 
be of any commercial value. Nature In some peculiar 
way has made these rare product* and then thrown 
the secret of the pro ce s s away If any man can ever 
unlock or find that eeoret, he may cause a pant* to the 
diamond trad* 


d It Ions which may readily ha duplicated, and'the re¬ 
sults are therefore more reliable then holies teat* 

The average* of a number of boiler tests on each 
coal ob which th* oombastion is fairly good in all cases 
should show results which agree quite closely with tha 
chemical results on th* opals, provided they are of the 
same federal character If they vsry In composition, 
a alight reduction in efficiency may be expected for the 
coals high in moisture, volatile matter, and Mh. 


Tha fforicac Central -plant at AguascaUantas for 
praeerrtof railroad ileepsn with oil, which wea started , 
stpis yearn RffoaaumcpsrlmsBUlBlgat to dtttldpafid 
parfact the Bbaso oli process la timr -tnatUti p^Ofita 
raring rtfijW rtawra dauy 
op about three galkmx Of till 1 ^ S,s ^ ^ 
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(OtmcUtiM from the tune of Avgust Hth.) 

In the prevloba article* nothin* much baa been eaid 
to detail In regard tb the numerou* and various mar 
terlata wtilA naif be uaed in making w rote. »«n 
turn *ta dunMait kinds at atones, pebbles, ate Nor baa 
anything tow said about tbs quantity ot each in 
(radiant necessary to make a fixed amount of finished 
material. 

Concrete Is made by mixing together with water 
various proportion* of Portland cement, saud and 
stone. The eaad and stone which go to make part of 
the mixture are commonly known as aggregates. It 
la by the careful selection of theae aggregates that 
are are able to produce numerous pleasing and artistic 

In many cases, if the proper aggregates are used In 
the right propqjrtion, natural stones anch as limestone, 
granite of all colors, brownstone, and French Caen 
atone, etc., can be so closely simulated that It takes an 
expert to tejl It from the real material 

The ordinary concrete or cement surface as usually 
Men ta moat unlace resting In appearance As a gen 
oral thing. It la smooth and lifeleaa and of a dull gray 
color The some general appearance as just described 
for ordinary concrete will prevail In almost any eon- 
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given to the mass, which win than vary closely re- 
sstnUs French Caen stone To simulate red granite, 
use red granite chips or screenings. These ban be 
procured at almost any stone yard where they out 
granite. The piece* to use abould range In rise from 
U Inch down to dust Tf the pieces available are loo 
lerge, they can be cruihed up with a hammer The 
proportions of the mixture should be 1 part ot Port- 
lend cement to 2 parts of the graolte After bavlug 
set for twelve hours, brush the surface out and treat 
11 with acid a* already explained aud tbe surface 
thus obtained will very closely resemble the Teal red 
granite. From the above details the reader will have 
gTasped tbs poulblllttee to be obtained by the selec¬ 
tion of eggregatae, and now by using a little lugenu 
Hy can without further instruction experiment along 
original lines, which will be found moat fascinating 
work. 

In regard to tbe amount ot the various lagredlen'a 
to use for a fixed amount of finished material the un¬ 
initiated often think, and naturally so. that If an 
amount of finished material equal In bulk to three 
glaasfuli 1* required, all that la necessary to do If It 
be a 1 to 2 mixture, la to take one glassful of cement 
and two glaasfula of Band, and then by mixing these 
together they will still have an amount of material 
that will fill three glasses This la not so The parti 
rles of cement are ground ao fine that the cement 
Is practically oue denee rams, but the particles of 
sand are coarser, and between eat.lt. of the particle! 
appears a space or cavity These cavities are 
called voids, and It la In these voids that the larger 
portion of the cement finds Its place when the 
mass la mixed The majority of sands used In con 
Crete work contain from 2S per cent to 10 per cent of 
void* if we take the larger figure for an example, then 
In two glaasfuli of sand we will have 80 per cent of 
one glaaaful of voids Aa we only have one glaaaful of 
cement to add to the two glassfuls of sand, and as 


orete surface, no matter what the aggregate used un 
less the surface la treated so os to expose or bring out 
the aggregates used If, howaver the surfaces of 
the concrete In which selected aggregates have been 
used are property treated, a marked difference be¬ 
tween these surfaces and those obtained with ordl 
nary mixtures will be noted By varying the kind 
rise, and proportion! of the aggregate used surface 
finishes of practically any desired color and texture 
can be obtained, the possibilities being limited only by 
tbe number of different kinds of aggregates available 
and the combinations of the same 

In amall work, that la, where the tlilckneae of the 
finished product la to be % Inch or leas never use any 
aggregate exceeding % Inch In else especially so If 
the mixture la to be made thin enough to pour In 
larger work having a thickness of 1 Inch or more, 
aggregates np to >% of an Inch can be used with good 
results 

Boms Interesting textures for pottery work can be 
obtained from the following mixtures 

A mixture composed of 1 part white marble chips 
r.ot exceeding U Inch In rise, and 1 part of trap rock 
or other dark atone of the same alxe mixed with 1 part 
of Portland cement and 1 part of marble dust will pro¬ 
duce a surface similar In appearance to a light granite 
This mixture should be allowed to set for twelve hours 
atfer pouring, then the molds ahould bo carefully re¬ 
moved, aa the concrete la still green, and the surface 
of the concrete ahould ha lightly brushed with a stiff 
brush 

Aa the concrete Is not thoroughly set or hardened 
y«t, thla operation will remove the surface cement 
and thus expose the aggregates of marble and trap 
rock After having performed the above operation 
allow the piece to harden a few days, and then treat 
the aurfaoe with a solution composed of 1 part of"7orn 
mercial muriatic or hydrochloric arid to 3 part* of 
water Dash thla solution onto the face of the con 
crete surface with a brush, and allow It to remain 
for at least fifteen minutes. Than thoroughly scrub It 
off with a good (tut bruah and plenty of clean water 
This operation will remove all of the surplus cement 
and will leave a good clean surface fall of life and 
sparkla, Instead of using white marble chips and 
granite, aa above, one van vary the results by using 
white marble ehlpa and crushed-up red brick, or varl 
ong colored marbles crushed to the proper rise can be 
used, and than hy treating the surfaces aa explained 
the eel on In the various aggregates will be exposed, 
thus producing some very Interesting inrfaces 

A good light-colored surface somewhat simulating 
limestone can be procured hy ualhg 1 part Portland 
oement to 1 or I parts of white marble dust After 
Oris b%» become thoroughly hard, treat Jt with acid 
a* described above. The arid will eat off any surface 
cmwnt and thtta the marble dust will he exposed, 

' (irodudag a pleasing sparkle throughout the entire sur- 
“> annulate whKe marble, use 1 part whits 
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tbe cement fill* the 80 per cent of vokl* In the Band 
It la plain that we have but 20 per cent Irit upon 
which we can flguro for bulk Therefore, luatoad of 
having throe glaasfula of material, aa one might natur 
oily think we will only have two glaaeFule and 20 
per cent of one glassful over, or two aud one fifth 
glassful* of finished material The percentage of 
told* varies largely In different grades of sands The 
finer the particles of which the sand la mode up, the 
smaller tbe percentage of voids 1L la always best 
to use Band In which tbe particles are not uniform 
In else, or In other words, see what la commonly 
termed a wen-graded sand By this la meant a land 
In which the par LI else vary In else say from 1/32 
Inch or leae op to 1/18 loch or a trifle more The 
heavier the work, the coarser tbe sand that can 
be used. Be sure that the sand need la dean By 
clean aand la meant sand that Is free from loam or 
day One can readily detect dirty aand by placing 
same in the palm of the band and slightly wetting It 
Then tf by rubbing H around the hand becomes dis¬ 
colored, there Is more ot leas dirt In the sand A 
little dirt will not do much harm, but It la always 
well to have it parfectly dean It Is often found 
rnriwesrr to wash tbe dirt out of sand by means of 
water This can be doue by placing the aand In a 
pall of water and agitating It, thna making the dirt 
rise to the top To thoroughly wash the sand keep 
running the water Into tbe pall and agitating the 
■and until tbe water discharged Is practically dear 
When using a atone aggregate In the mixture tbe 
spaces or voids between tbe particle* of stone are 
filled by the cam sat tad sand In tha mixture, as were 
tbe voids In the eend filled by tbe cement Aa In 
sand the larger the particles of stone uaed the 
greater the torosutege ot voids In It wni be Tbere- 


fore a greater amount of land and e«nant will be re¬ 
quired to fill them. 

By a little experimenting alone three llnw, oaa 
will become experienced enough to Judge fairly closely 
the amount of each Ingredient to use In mixing up 
any amount of finished material needed It la always 
well to mix a trifle more material than la needed 
rather than not enough For when one once ataria 
pouring a cast, he should continue to pour until 
the mold la full If not, a mark la very apt to show 
In tho finished cast where pouring wan left off and 
started again Never try to nee any material that 
has been mixed and let stand for more than half an 
hour For In this time the concrete will have com 
menced to get what la called its Initial set If the 
mass la now dlsturhed and worked up osatn the 
product produced will never have the eame etrength 
as one made with freehlr-mlxnd material In mixing 
always mix the cement and sand together thoroughly 
before adding tho water One can Judge by the color 
of the znaaa fairly well as to whether the mixing |g 
complete If the color la uniform throughout It la 
a pretty good sign that tbe aggregates are well dis¬ 
tributed through tha mean. When making a mixture 
ccntatntng cement, saud and stone alwava mix the 
cement and aand dry Drat and then add the atone 
which has previously been well soaked in water In 
this way ono la aaeured of having eaih stone coated 
with the cement and aand for aa soon as the damp 
etone comes In contact with tbe dry cement and aan I 
they adhere to It and cover the stone completely 
thus a compart matrix of ivment and sand Is formed 
between ench and every particle of stone which hinds 
them securely together Into a dense and compact mass. 
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Early In the nineteenth century chemist* generally 
thought It Impossible to make organic compounds nul 
of the elements found In them Synthesis they lie 
lleved to he prarilrable only In tbe case of minerals. 
Woehler with his remarkable synthesis of urea shook 
that belief at least us much as tbe ( urles recently 
shook the common heller or chemists In the Integrity 
of the atom Other organic syntheses followed that of 
urea, and some of them aa that of the allxarln flys, 
were made In conditions so favorable that 1L became 
unprofitable lo gro* the plants from which tho cheml 
cal hod hitherto been extracted Thousands of atrva 
have thus been so Tar given hai k to the mltlvBlInn 
of food stuffs and olio muy confidently ex pc 1 a time 
lu which most If not all or our drugs dyes and even 
food will be made through ayutbeHls Agriculture 
then will be a thing of tho past Furtorles will make 
for us sugar starch foil, protclds that It lo say 
broad eggs milk fruits besides some now focali which 
muy prove as superior to the old oneH as antlpyrin 
and pyramldon have proved superior to tbe natural 
alkaloids formerly used in similar rlmimetancea 
The most recent and greatest advance In tbe or 
ganlc synthesis of Industrial products can bo oliserved 
to-day probably In tho perfum'e Industry The fra 
grance of heliotrope hyacinth, pink rose violet haw 
Ihnrn lilac, musk wlntcrgreeu vanilla cinnamon bit 
ter almonds, and that of many fruits are now pro¬ 
duced with chemicals which frequently have but a re¬ 
pugnant smell or no smell at nil Most of these syn 
theses require com plicated apparatus as woll as con 
Hlderable chemical skill but In one case nt least that 
of terplnol, an essence non Hold sometimes under the 
name of lllnc sometimes under that of Illy of the vul 
ley the operations are simple enough and the synthi 
His Is but an enjoyable experiment easily performed 
at borne or In the c lass room 
Besides the vessels found In tTery kitchen the only 
needed apparatus are a round bottom flask (capacity 
about one pint) a rubber stopper with one hols and 
two glass tubes united with a piece of rubber 
tubtug Tbe preparation may be ri I Wiled Into two 
operations, 1 e tlie transformation of common oil of 
turpentine Into terpln and thi transformation of (er 
pin Into terplnol The drat operation requires much 
time and no care whatever The second operation Is 
made lu less than n quarter of an hour 
One-half of a quart boHls Is filled with oil of tnr 
psutlne Tbrce-fouitbs of a pint of aleobol at about 
80 per curat Is mixed w ith U and one-fourth of a pint 
of nitric arid Is added to tbe mixture, which Is left to 
Itself for several days until crystals are formed 
These are collected and dried with some Moilin'* 
paper They arc pure terpln To get the full amount 
formed In Buch circumstances one should wait on r 
tbres months but for experimental purposes such r 
delay Is of course unnecessary Moreover should tli > 
experimenter wish to prepare the perfume at once he 
may got the readymade terpln at the drug store as 
it Is proscribed by physlrisni for a kind of lung 
trouble 

To transform odoriass terpln Into fragrant terplnol 
terpln must be hosted with water contalnluc a smsii 
nmount of sulphuric arid The round bottom ilask Is 
half filled with water Two or three largo spoon ful-i 
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of urpln ore thrown Into It and about u much sul¬ 
phuric acid U slowly poured Into the flask Thera la 
no dander In pouring sulphuric arid Into water but 
wait r should never be poured Into sulphuric acid, ss 
tbi heat thus suddenly generated nay cause some of 
the isustlc liquid to bo thrown ont of the bottle 
An alcohol lamp la now lighted directly under the 
Hash if a gaa stove be used a piece of wire gause 
Hhould be Interposed between dame and flask As soon 
i a tbs liquid In the flsak begins to boll the glass tube 
ib plunged Into the water In a tumbler There the 
siaam and the terplnol carried along with It noielly 
on lense A delightful scent title the room To keep 
the tumbler cool place It In a bowl of water The 
operation Is over when the liquid In the tumbler has 
become nearly hot In *t iti of the water in which the 
glass la Immersed A layer of liquid terplnol will 
then be found to float over the water The fragrante 
whlth la extremely strong while the essence is warm 
becomes much more agreeable after It has cooled 
Borne odoriferous plants such ss marjoram contain 
terplnol In their leave# but the extraction of the 
eeaence from auch sources Is alwivs much more ax 
pensive than Ita synthesis with oil of turpentine 
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This handy tool wll be found uaeful and will save 
considerable time in cutting wall paper up the rake 
of a stairway or where any roof slants allowing the 
paper hangar to rut a number of lengths or paper on 
the paste board at once where at present it Is only 
cust mary to ent one at a time 
The tool can be made of wood and satisfaction ol> 
talned although a better tool ran be made from saw 
steel Bach blade is about three feet In length two of 
tbim being furnished with slots running almost the 
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scale will be neceeeary to hold the frame together 
after the proper adjustment la obtained The paper 
should be bung In potfrlon on the wall and one side 
of the tool held along the perpendicular edge of the 
paper while one of the other sides of the tool Is ad 
justed to eult the angle of the stairway or slanting roor 
when the ■crews arc tightened np and the name per 
manently act 


Often the experimenter Is In need of a good dry 
battery of a mlaln else or ahape for aoma parthulai 
wolk where the ordinary standard alsed cell la either 
too large or not ol the right shape for the same work 
An inexpensive dry ell that will produce results sod 
isn he made by antltody capable of handling a solder 
lag Iron has long been tho desire of every experl 
muuter The cell as dm tiled herein has been uwd 
for many puipoaca and w th marvelous results by 
the wrltir vnd has b*en used In other shapes where 
e mimy In n wit lesltcd such for Instance as 
In wlreliSH ul u ulty 

to make t dl r th slan rd size a atrip of sine 
of medium thlihnisa S'4 In has long and 6 Inchea 
fide Is neresean The rln le rolled Into s tyllnder 
8 Inches long an I K Indus In i Inumferenrr that 
leaving a quaitei or an In h whtih Is to be tightly 
soldered A sine ap Is next nddered on one end of 
the cylinder Ant solder show ng on the Inside Is to 
bi well shollai cd Do not shdlsc any /Ini surface 
as that will iuterfeie with the action of the battery 
I Ine the Inside or the yllnder with a thin layer of 
blotting paper >or tti positive pole of the battery 
the carbon from a wornout cel) la the beet If pro¬ 
curable but If not a bundle of arc light carbons with 
the copper surface well filed off Is the next best The 
chemicals for producing the ictian that generates the 
electricity are \ pound of t-al ammoniac % pound of 
chloride of sloe (paste form) > 4 pound oxide of dne 
and pound plaster of Paris rhese halts should be 
thoroughly mixed with a mortar and packed tightly 


la th* cylinder shoes tiu cartton, wMc* Is a half Inch 
from the bottom of th* oetL This peats Win All the 
cylinder to within half an inch of the top, the rest 
being filled with paraffine A oopper terminal soldered 
to the sine and a heavy copper wire aorapod risen and 
bound about the protrodtng end of the carbon form 
the negative and positive connections tor the oell 
This toll can be eerily formed to variona other 
shapes to suit the experimenters fancy The oell 


ft * 

The spark Blag aMwu herein equally weft pfldj fl fl 
tor high or low tension Igulttoe R may *|t «***-«* 
a h»dy workman out of an old mica plag by :-s*hhm 40 
the Mari wire town the center and patting In ttp ktaag 
a piece of hr««e taring. S/ll of an Inch fluted* itom- 
star and % Of an inch Inside diameter A and B are 
the taratoato forming the spark gap 0 to toe acted, 


tlons will produce very satisfactory result* especially 
la Ignition work or for wtraleea It wW register 
about 1 S/6 volts and between 10 end 16 amperea 


I be Department of Agrfc ulture through Us office of 
foreign plant Introduction has brought to the notice 
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of the smokers of the oountry one of the moat useful 
articles of their trade This Is the curious calabash 
gourd a plant Indigenous to South Africa, and from 
uhlth the highest quality of pipe bowls can he made 

Tha plant Is now being Introduced Into the United 
States for the purpose or pipe making and It has 
been found by experiment! to thrive perfectly In our 
illmale The perfnt success with which the gourd 
can be grown In almost any part of the country war 
tants the belief that It will prove a good Investment 
to Import a large amount of seed from Sooth Africa 

A curious feature of the calabash gourd pipe la Its 
great resemblance to a certain oapedou* bowled 
meerschaum popular In Germany It la said that a 
noer fanner Bret utilized the gourd as a pipe and 
that the English shoitly afterward recognised Its 
merits and the use to wnlch the plant could be 
c dap ted 

From tha educated smoker s point of view the cals 
bash pipe not only yields a very sweet and cool smoke 
but It colors beautifully far surpassing In this re- 
npect the finest meerschaum Beridea taking on a 
high polish Iti life la about as long ss that of a 
branch brlerwood pipe Tha usual lining Is of plaster 
of Paris usually known by the trade as pipe meer- 
sritanm 

rhe present market price of these calabash pipes Is 
rather high owing to the fact that there are but few 
grown In this country and also to the fact that these 
gourds are never of the same shape and rise neceml 
taring tbs making of the mountings by hand 

The writer was given a few seeds for testing and 
his surcess was all that could be desired The plant 
was of very hardy growth and the fruit set very 
easily As there was only one plant each flower had 
to be pollenised The plant was groan on a trellis 
about live feet high but as the fruit began to get very 
heavy It had to be tied to th* wire In growing the 



I lent for pipes It seems to dan and a very hot and 
dry aoll with rain at the right season to bring the 
gourds to perfection The curved stem end of the 
< xltbash forms a light and appropriate shape for the 
pipe The majority of the gourds take their own 
shape but for special shapes they must be tied. 

Any man who has a small space In hta yard can 
grow enough pipe gourde to a season to toft Urn tor 
several years. 


of the terminal A la riveted to a 
small valve which la pressed 
down by a weak spring and 
thereby cl esse the upper end of 
the tube as shown to Um sketch 
A valve chamber la screwed on 
the upper end of the tube, thus 
holding the mica together The 
valve operates in tho obamhar be¬ 
ing fastened thereon by tha screw 
r The valve and Ita seat should 
be ground flat and then the ter 
mine! A should be riveted to It 
There is a email hole B to the 
(over of the air chamber The 
cover ihonld he fastened to the 
chamber with a screw or other 
simple means so that It may 
easily hr detached for the purpose 
of cleaning the valve In nae the 
terminal A vibrates with a noise TO MARBT *1*1 
like the trembler of a coll and In glU HW 
this way strikes the terminal B 
During tha compression stroke the compressed gases 
travel up the central tube lift the small valves and In- 
tuntly Oil the valve chamber to the same pressure as 
the cylinder With the same pressure on both sides of 
tha valve It will be forced down by Its spring But as 
the gases in the chamber C escape through the hole O 
the pressures will he thrown out or balance and the 
valve will again be raised by the pressure In the cylto 
der This action will continue during tha entire com 
presston stroke The hole O should be extremely small 
and the amount of gaa that will escape during com 
preaolon will not perceptibly lessen the power of the 
engine It will be dear tbat as tba valve la raised A 
approaches B and also that A moves away when the 
vsIts la closed because the fulcrum la virtually at the 
screw r 

As A keeps striking B whlla It vibrates tha low ten¬ 
don contact or touch apark may be ueed with thR 
plug This plug gives many contacts and thereto** 
many sparks Instead of the single contact given by the 
usual hammer and anvil rhla ping la far simpler 
than the hammer and anvil system and beridea It does 
not leak and lose compression like the latter does when 
worn It will work with high tension Ignition with a 
trembler coll As the terminal vibrates it keefle Itself 
clean and an excess of oil or soot will not afbet It like 
an ordinary ping If need tor high tension Ignition 
the period of vibration ehonld not be the same as that 
of the (oil trembler or an odd spark will be missed 
owing to A being sometimes In contact with B when 
the high tension rurrent is In the ant of flowing Tha 
terminal A may be made to vibrate as tepidly or slowly 
as desired br strengthening or weakening the valve 
spring 
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A simple slectrlc englna may be made as follows 
Take an ordinal y aleitrlc bell and remove the gong 
The striker arm should be cut off about % took from 
the armature leaving the butt Q A atrip of brass 
1/16 Inrb thick and 14 inch wide of suitable length la 
bored at both ends one end to fit the butt O and thw 
other end to lit the crank 1 of the shaft 0 Tha shaft 
Is made of 46 
Inch diameter 
brase or steel 
Cars should 
be taken to 
make th* 
stroke of the 
crank J tha 
same as that 
of the arma¬ 
ture 

The balance 
wheel A le A Dmi ■UOTUO XMtKR 
fastened to the 



■haft 0 Any wheal of suitable alee aid weight sen 
be uaed In the model made by the writer a veto* 
wheal > inches to diameter was ueed 


The bearings £ can be made of atrip b r aes j to th* 
model screw eyes ware ueed KK an trtto *4M* 
MMteed to the abaft O to keep It in pise*. Vkt 
wtoa ring eoMemd to the crufc to keep the *ri» JT In 


Whea the screw w le property 
terminals L are couueetod 1 , n, hll*pfr 

run at a hi* retort***. * W 
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1b the operation, however of the scoop 
bucket, with wbtrh the thove bridge 
crane la equipped, only one mein drum 
on the trolley la need, this being the 
drum operating the ehell lluea of the 
grab bucket The llnee leading from the 
■nail drum aectlona of thle mala drum 
are arranged to work In parallel and 
carry the ebovel hncliet All of the 
elutebes, brakes etc going to make up 
the main operating machinery are eon 
nected to the operater’a cage by suitable 
rode and lever* go that the entire mech¬ 
anism la under the complete control of 
one operator, 

The 100 hortfrpower meter Bad eleo- 
trtcal equipment Is designed ea that dw* 
(OofteMed on W #») 
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.IQmoMmi from ntt m ) 
tefl * run of twenty-four hour*, when 
ItatatHgg meter 1*1 at the speed* a* apetl 
M la th* 00atract, no pert of the motor 
will rise la temporetur* more then 70 
dec- a above the unrounding elr All 
electrical equipment la designed for a 
direct ourmit of 220 volt*. The grab 
bucket ha* a cubical capacity of 100 ru¬ 
ble feat of limestone. and the acoop 
bucket of 1S2 cubic feat. Both bucket* 
are especially designed for working In 
limestone. The grab backet he* an over¬ 
all width of about 7 feet 6 Inches and an 
overall length when open of 17 feat 6 
laches, The capacity of the machine la 
200 tone per hour The hotatlng speed 
la 260 to 278 feet per minute, the rack 
ing speed 000 feet per minute and the 
whole bridge travel* at the rate of 100 
to ISO foot per minute 


KXAgnufd a umi flow. „ 

(Concluded from, page 160 ) n 

the velocity recorded at a number of dlf R 
ferent depths lu each atrip By the ver t) 
tics] Integration method the meter (h r 
moved at a elow uniform speed from the R 
surface of the stream to the bottom and (< 
back again w 

For convenience of reference and com _ 
portion tho results obtained are plotted “ 
In the form of a curve on a < hart T 

Another Illustration shows the Great t 
Falla of the Missouri River In Montana £ 
A gaging station at the point from which T 
the photograph Is taken was established T 
by the Geological Survey In July 1902 t 
The river 1* favorable at this point for t 
waterpower development and show* the £ 
kind of stream apart from navigable T r 
rivers, measured and reported upon by t 
the Survey In this way the Survey t 
constantly brings to the attention of the T 
Inventing and developing public many ^ 
previously unnoticed but valuable water- f 
power rites r 

We are Indebted to the director or the t 
V 8 Geological Survey for the uee of the t 
accompanying Illustration*. ? 

„ l l( T 

m ATIATIOW IIITIIO AT BHXIX* T 

(Concluded from page 110) J 

with their Blerlot monoplanes Both t 
B lerlot and Curtlaa tried to lower their 
speed records for one circuit of the T 
course, and the latter succeeded In mak- T 
Ing 2 seconds better time than before ' 
HU time of 8 091/5 corresponds to sJ 
most 15 7 miles an hour Blerlot made 
the circuit In 8 08 2/6, which was 1 aec- 
•nds slower than formerly 
At the end of 2 hours, 22 minutes, and 


51 seconds. Farman had flown 140 kilo- 
mate ra (88 99 miles) and beaten Paul 
han’s record. It waa getting dark rapidly 
and the spectators could only see the ma 
chine a* It paaaed before the grand stand 
Ten minute* and 19 seconds later he com¬ 
pleted hU fifteenth round, and less than 
Ova minutes later he had beaten Latham a 
record. One hundred and slaty kilometers 
(99 4 miles) were covered In 2 43 35 2/5, 
and 180 kilometers (11198 miles) In 3 
boars, 4 minutes, 66 2/5 seconds As It 
wag now 7 80, the nineteenth round after 
ward made by Forman waa not counted 
In (he oOclal figures He actually covered 
over l90 kilometer* (118.08 mile*) and 
remained In the air all told about 8)4 
hours Aa ha finished In front of the 
grand stand s searchlight waa thrown 
upon him He waa pulled from h t» ma¬ 
chine and carried upon the shoulders of 
hU friends receiving a decided ovation 
Thu, for the second time, he baa won a 
$10400 cash prise, the first Instance being | 
when he Sew 1 kilometer In a closed cir¬ 
cuit on January 12th, 1908 It U possible 
that he will try again to win tbU gam 
by tasking the liO-mll* flight from Now 
fork to Albany In the flight for the 
Oread Prtr. ho carried enough fuel to 
fly I* hours 

The other prises awarded In the Oread 
Frlx da Jn C ha mp ag n e distant* no* were 
eg follows 

•eooad. 28,098. won by Hubert Latham 
d»Da Antoinette awnepUna. Dlstaaea, 
IdMMtarg <M miles) 


Tlrird, |2,t>09 won by M Paulhan with 
hU Volstn biplane. Distance, 131 kilo¬ 
meter* (81 4 mile*) 

Fourth, $1,000, won by Count dc L*m 
burt with hi* Wright biplane Distance 
116 kilometers (72 1 mile*) 

Fifth $1000, wim by Paul M Tlman 
dler Distance, 111 kilometer* (68 97 
mile*) 

Sixth, $1,000, won by M Roger Sommer 
with a Farroan biplane Distance, 60 kilo¬ 
meter* (37 I mile*) 

The distances covered by the other com 
petltor* ware 60 kilometers (311 miles) 
by M Deiagrang* with a Blerlot mono¬ 
plane, 40 kilometer* (24 0 mile*) covered 
by M Blerlot with one of hi* monoplane*, 
30 kilometers (18 64 mllee) covered by 
Mr Curtis* with hU biplane, and 21 kilo¬ 
meters (13 04 mile*) covered by M Le- 
febvre with hi* Wright machine 

Thl* first aviation meeting ha* demon 
strated beyond a doubt that the real fly 
Ing machine Is here That aeroplane 
race* will soon eupcriede the dangerous 
automobile race* there can bo no ques¬ 
tion We expect In our next Issue to 
give full detail* of the successful machines 
at Khelms and their motor* as well aa 
further particular* of the flight* which 
were accomplished 
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A Promise to Pay 

W OULD you accept a stranger’s note? 

No. Then why accept from a 
stranger any other promise to pay? A 
Fire insurance policy is such a promise. 
Ought you to accept it without knowing 
all about the Company? Your usual busi¬ 
ness confidence is based on knowledge. 
Why make an exception in that part of 
your business which deals with insurance? 
A name is worth nothing on any kind of 
a promise to pay unless it is backed by 
character and resources. 

The Hartford Fire Insurance Company 
favors insurance knowledge, |>articularly about itself. 
Its promise to pay has never gone to protest. Its 
obligations to its policy holders are backed with such 
a good reputation and such ample financial resources 
that the more you know about it the more you will 
want protection by its policies. 

It has published a book "Fire Prevention and Fire 
Insurance,” which contains in separate chapters valua¬ 
ble information for Householders, Merchants and 
y v Manufacturers. It ought to be in 
VrT' i/j? the hands of every property owner in 
America. It may save you thousands 
of dollars, no matter in what company 
you are insured. It is free. Send for it 

UHf Hartford Fire Insurance Co. 

Hartford, Conn. 
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DE. 000* AMD THE X0KTX POIX 

To ut a question mark however email against the 
message from Dr Cook announcing that he had 
reached the North Pole aould be to betray a spirit 
of ungonerous and captious criticism The conditions 
of complete Isolation which must necessarily surround 
tho man who lauuthes himself with two native help 
ern Into that uncharted sea of eternal silence and 
frown desolation are such that the waiting world 
to which he returns—If he ever return -must needs 
accept his story of a successful quest without expects 
Uon of absolute verification or dlsproval For the 
theorethal point which we call the North Pole lias 
as was generally supponed and as Dr Cook has now 
proved In a vast Held of eternally drifting lco Any 
monument set up by the explorer at the exatt axis 
of the earth In attestation of hla crowning triumph, 
would be carried steadily down over the dome of the 
world, to be ultimately loat in the more southerly 
sens, or cast up, with other flotsam and Jetsam, on 
the northerly coasts 

In the Interests of scientific accuracy there will of 
course, l>e a subsequent verification as lar as It Is 
practicable of the dlstauies covered end of the ob¬ 
servations of tho sun as taken during this wonderful 
Journey, but this Investigation will not be made be¬ 
cause of any doubt as to the actual presence of Dr 
Cook on the twenty first of April nlnoteen hundred 
aud eight at the North Pole 

The man who ran look Death full in the face 
throughout all the cruel sufferings of a two years' 
search for the Se< ret of the rroxon North Is built upon 
lines too noble to admit of tho slightest subterfuge 
or misrepresentation, and there are certain features 
ef Dr Cook s expedition notably the total absence 
ot ostentation In the manner of hla setting out which 
should at least have sealed the lips of those who have 
received the news of hla bhcccss with outspoken In 
credulity 

Host of the great achievements of science whether 
In tho way or Invention or discovery may be regarded 
an the total result of the separate efforts of Indi¬ 
vidual men To some one among the many It has 
Iwii reserved to win the coveted goal and have his 
name written forever above lu portals, and he above 
nil others realises and Is only too glad to acknowl 
cage how greatly his success la due to the unrewarded 
labors of his predecessors Each unsuccessful seeker 
for tho North Pole gathered his quota of valuable ex 
pvrlcnce and the farts as thus recorded have been of 
pilcelose value to those who came after Dr Cook 
litinsilr ail Ant It explorer of no little experience, will 
he the first to m knowledge his Indebledneaa to that 
splendid hand of men, beginning with Sir Joha Wn 
loughby In 1651 and ending with Peary, who biased 
the way for bis own magnificent success. 

TH1 TRAXIATLAXTIO BXCOED 

It has hern stated and with much truth that ths 
degree of perfection of a country's transportation 
rat llltles may be taken ns a fair measure of Its Indus¬ 
trial and couuisrt lal development and from ths very 
first It has been realised that the value of any system 
of transportation Is dependant very largely, and In 
some roars priraurlly upon Its speed Hence there 
has been a constant effort In obtain the highest pos¬ 
sible speed compatible with consideration of safety 
and reasonable economy Because of the old-time 
dangers and the, to many people present-day Incog- 
rsnJences and discomfort of ocean travel, the attaln- 
IMat of high speed bis been nowhere so esgerly 
•Ahtriven after as on the great oceans which divide 
r continent from continent, and particularly on that 
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three-thousand-mlk stretch of watar Whlub lie* be- 
tweea the old world and the new 

The contest for what has popularly muss to be 
known as the -Blue Ribbon" of tho Atlaxtk has al¬ 
ways possessed a certain fascination for the public, 
both for tfiose who frequently make the oromlng tad 
those who never go at all The Interest dates from 
the dsyi in the early forties of the last century, 
when the fllert" ot that time were fighting it out 
between themselves at a speed of ten knots, down to 
the present day of tnrblae-drlven liners that cen reel 
off their 660 knots a day at speeds of twenty-live to 
twenty-six knots. 

When the first lias of steamships to cross the 
Atlantic on a regular schedule of sailing was estab¬ 
lished, now some seventy years ago, It took about 
fourteen days to make the trip from Liverpool to 
Boston. The first vessel to cross In less then ten days 
was an American boat, the “Tadflc" of the famous 
Collins Lins which performed the fast In Hay, 1861 
It took another twelve years 'to reduce the passage 
below nlnt days, the "Scotia" making the passage In 
eight days and three hours, In 1863 To the Inman, 
uow the American Line, la due ths aredlt of bringing 
the passage below eight days, a feat accomplished In 
1869 by the City of Bruseek.” In seven days, twenty- 
two hours, three minutes. The seven-day limit was 
first passed by tbe "Alaska" of tbs Onion Lins, which 
made the trip In 1882, In six days twenty two hours, 
and seven years later, In 1889 the "City of Paris" of 
the Inman Line now ths ' Paris" of the American 
Line, brought the record below six days, by making 
the crossing In five days, nineteen hours and eighteen 
minutes. 

II was not until ths advent or tbe steam turbine 
that the record was brought below five days the 
Lusitania” accomplishing tbls feat In 1907 by croto- 
lug to the westward In four days, nineteen hours and 
fifty-two minutes. In tbe two years that have Inter¬ 
vened since then, changes bave been made In the 
propellers of both boats, which hart considerably 
Increased tho speed, and on her last trip, concluded 
on September 2nd the last named vessel, crossing at 
an average speed of 20 80 knots, covered the Atlantic 
course In four days, eleven houra, and forty-two min 
ulcs thus bringing the record for the first tlm* below 
tour days and a half 

The question bas been raised as to whether tbls 
high speed Is not gained at too great a cost For It 
is a fact that both the Lusitania" and “Mauretania" 
bum on an average about one thousand tons of coal 
per day Ths answer U that although the aggregate 
consumption is large the amount of coal burned fn 
proportion to the else of the vessel Is po larger and 
Indeed not as large ns that burned by tbe other fast 
Atlantic llnerm of less total displacement Thus the 
“Deutschlsud,” of 23 500 tons displacement when 
steaming 215 knot*, bums about 670 tans per day 
which Is over one-half the consumption of ths "Lust 
tan la, whose displacement Is nearly double that of 
the Deutschland, and whose sustained sea speed Is 
about two and a half knots greater Moreover, there 
Is a largo and ever Increasing number of people who, 
either for business reasons or because of a dislike of 
ocean traveling, are perfectly willing to pay tbe 
higher rates which are necessary to make these high¬ 
speed vessels pay Furthermore, the advantage In the 
acceleration of mall senrli-e alone, Is probably In Itself 
sufficient Justification for cutting down the time of 
transit between New York and London by twenty 
bourn, as compared with other routes. For tbe adop¬ 
tion of Fishguard, on the west coast of Wales, as a 
port of call, and the Installation of a service of fast 
steamer trains between that port and London, made It 
possible for the malls and passengers, on the last trip 
of the "Mauretania,” to kavs New York at 10 A M 
on Wednesday and reach London at twenty minutes 
pest 7 on the following Wednesday evening 

As to the poeslbllitlee of the future, It can safely be 
predicted that the question of bringing tho trans¬ 
atlantic record below four days. Is one ef finding 
some new form of motive power It will never be 
accomplished by the turbine-driven ship- Whether tbe 
producer-ga« engine can be developed to a point of 
compactness and efficiency that will suable It to per¬ 
form tbe feet. Is a question which the futon must 
decide 
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netted hr. the OsesmUte* oe to* Ooogretiea 
Uon, which estimates that tbe annual eeomsakwasto 
10 this city frost o*rtein preventable diseases has 
reached the high figure of between ftXjmm end 
Ml,ooo,009. This estimate is baaed on the Jose ef 
time of the wage eeroere through lUnea* and death, 
which are t re esa hl s largely to ooogsetka of pops’*, 
lion. Tha Health Department has made the following 
classification of preventable diseases' Typhoid fever, 

o*retiro-splnel meningitis, diphtheria Sad croup, mew 
sIm, scarlet freer, whooping cough, diarrheal diseass*. 
tuberculosis pnlmonalta. Tbe oommlttee erguee that 
tf the above diseases are preventable, and the eco¬ 
nomic waste of tbs ooffimunlty in tha way of kss of 
wages, etc., amounts to 166,000,000 a year, It would be 
ths part of wisdom to make a more careful study of 
the predisposing conditions, and particularly of means 
to prevent overcrowding 

In arriving at tha above estimate, it te considered 
that tbe prospective earning* when death occurs be¬ 
tween the ages of 80 and fib bave an average rein of 
$2,000 for men and of $1,000 for women For the four 
year* from 1906 to 1908, It It estimated on the above 
hoik that the waste from death, dot to certain pre¬ 
ventable diseases in New York, may be conservatively 
estimated at over $06,000,000, and that the eoepomk 
waste from ticknsee due to there same diseases may 
1m placed at over $71 000,000, making a total economic 
lore of over $lfl*,000,000. 


TRX XLDtlXATlOff Ot UUAIW QBOfiSXBO, 

Altbougb the advent of the automobile has ni¬ 
tric led public attention In a moat tragical manner to 
tbe peril of railroad grade croaelnga, tbe lore of life 
among the use re of automobiles represents only a 
oertala proportion of the annual number of fatalities 
due to thk cause. Tbe time will corns when our In¬ 
creasing regard for tbe sanctity of hum an life will 
lead, either to a total abolition of crossing* at grades, 
or to inch an ample protection as will place the re¬ 
sponsibility for accidents of this character almost 
entirely upon tbe highway traffic, whether pedestrian 
or vehicular 

There are at the present time In New York 10.644 
points at which railroad tracks encounter pnblta high¬ 
ways, and at 1,698 of three points the crossing* at 
grad* bave been removed The protected crossings 
number altogether 3(70, distributed among the dlf 
ferent railroads according to the following percent¬ 
age* Long Island Railroad, SI. New York OentraL 
41. Delaware, Lackawanna * Western, 62. Erie, $1, 
Delaware A Hudson. 80, New York, Ontario A Western, 
30, Lehigh Valley. 20 

During ths last five years the different railroads, 
with the assistance or tbe Btaie and municipalities, 
have been actively engaged In reducing the number 
of grade crossings on tbelr lines by either elevating 
or depressing the tracks. There grade crossing* hare 
been reduced in certain percentage* of the total from 
22 on the I-on* Inland Railroad down to 10 an the 
Delaware A Hudson Railroad 

Tbe- work outlined by tbe Long Island Railroad 
Company Includes the removal of 14 grade cross Inga 
on ths line to Manhattan Beach, 66 grads crossings 
on tbe Bay Ridge line, the elimination of some very 
dangerous orooting* on 14 street* by the construction 
of a tunnel under Kaat New Ybrk Hill, and the re¬ 
moval of »oma 202 grade crossings in Qurenaboro 
During tbe hut Legkkture a bill antiortiln* the city 
to share the expen an of removing there last-named 
crossings failed ef passage, Indeed, for tbe first time 
in many years, ths Legislature at Its tost Nation failed 
to make any appropriation for con tinning the work of 
grade crossing removal In this State. Op to ths 
present time tho Long Island Railroad baa spent 
$12 600,000 la, Improvements involving graAooro— to g 
elimination, while tho city’s share In tho Improve¬ 
ments Involved the expenditure of $8,760,000 Tbo 
company Is prepared to spend ax sddlttoaal $8,000,000 
in getting rid of tbe 202 crossing, at grads which Kin 
remain In Qtmsasboro, provided ths city would ooo- 
tlnoe Its former potter of contributing oa s -half dfi too 


That tha present overcrow ding la the con g ati od in view of tbs fact that gradwe r Om lng reowval got 
and poorer districts of our ritko la to bo condemned- merely el imin ate s a most aarlsna mesare to pgbtte 
on humanitarian ground* goes without saying. Tho refsty, but that too stovatltm of too tracks result* Ut 
suffering whkh results therefrom, tie multiplied mis- a quicken lag aad all-round taprovesaeut of toutreta " 
etiee, not merely of the poor, but of a ooutiderable service, it wdsld seed that torn aw very good rem 

eectlon of the arttahn clam, of toe tmmamrt districts tons why toe Legislature shod Id enable toe stty td 

form* one of the meet tragical phases of modem city oootlaae Ito termor policy of oontrfhottof to a work 
life All of us who have given any thought to too Vtbkh may be JstiJy considered a* a pubria lagwre- ; 
matter, are convinced of tote but H Is reserved fire meat. The city, of enures, should aerer totvu altofFufi 

toe sodal economist to show that the dteeanfret, toe troths to be kid through the dnMgfc-gqgfr J* ; 

suffering, and death directly resultant from ire toe tret Maxes; On the otore haat a large progtr- 
crowding rerpesent also a great annual monetary IrefiL ttexwf toe manage, now firing wtSbto s61f -nu 
•rim method of stating the evtMnmttg of disease rerreUdW to epos oowAre ' 

and uooldeata In dollar* and cent* hag Mtoe Into MM j? i 
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' -WlHft k oiMBaed tot* &• ward torpedo iM of 
wrwWr «ffi* m*d« dttrix* <*• »«« tawerm at 
to* AQfinrio •** off P»rlM*tows. *U» tb* *uto>, 
rta* tbntttoflriL" selecting »e botUotfilp 'TermoBt" 
Jfe stt*ek» fired a torpedo al » ran** ot 3,800 yards, 
hltttag toe "Varment" »qti*r*ly aahtahlp. 

▲ pm Mw s rirret <«t to now under construction 
bl Pfilladslphta. Which it tot* t**tad on the 11 m of 
tbs Metropolitan Street Railway Company of New 
York In com petition with the electric osrt or the oom- 
peqy It win be driven by two 4-cyllntler motors, 
each of 14 horse-power These will be wetercooled, 
end piping will be led from the motor Jacket* around 
tbs Interior of the ear to best the latter during win 
ter a* r u es. 

Ik* M steam ynobt "Winchester.” which In now 
being built by Tarrow will attract considerable atten 
ties because of the up-to-date character of her motive 
power Steam will be supplied by water-tube boilers 
And enlmlrely with oil fuel, and tbe yacht will be 
driven by Parsons turbines of 1400 horse-power oper¬ 
ating three tingle-propeller shafts. The vessel, which 
ll of 180 tons, is 116 feet long, IS foot 8 Inches beam 
and 4 feet B Inches deep 

The Frenoh battleship Tens," which a few years 
ego waa wrecked by an explosion of the smokeless 
powder In her magaxlnes Is being need as a target 
and several Important prohtan* are to be determined 
relating to tbe effect of shell Are. Recently after 
caged animals bad been placed on board the ship, she 
waa attacked by the crnlser "La touche Trourllle” with 
blgh-exploelve (hells. The deadly effect of the gases 
ot the explosion waa shown by the asphyxiation of 
several of the animals 

There la no doubt that one cause of the objection 
to motor care on the pert of a certain section of the 
public U the use of headlights of danllng brilliancy 
Tbe Technical Committee of the Royal Automobile 
Club are making experiments with a view to flndlng 
a lantern which will give sufficient light for vision, 
but will at tbe same time be so controlled as not to 
daexlo the drivers of approaching vehicles or pedes¬ 
trians. Tbe teete are being made with acetylene pe¬ 
troleum and electric lamps. 

Lwt week we made note or the retirement of two 
fhmous record holders, the “Umbria' and * Etruria, 1 
from the Atlantic service. It Is now announced that 
the “Lncanla," which was recently burned at her pier 
In Liverpool will not bo repaired, but will go Into 
the hands of tbe underwriters She was the first ves¬ 
sel to make the transatlantic trip at over 82 knots an 
hour Her place will be taken by a new turbine II 
knot ship of 16,000 tons 

Ike vork of Installing the roadbed r^fla, and oper 
sting equipment of the recently completed D tube of 
the Pennsylvania tunnels below the Bast River, waa 
begun in Long Island City last week Of the four 
tubes, the two Inner tubes, known aa B and C, are 
nearing completion and all four can be finished and 
Is raadlneas for operation between Long Island City 
and tbe Pennsylvania Terminal on Manhattan Island 
by the first ot next year. 

The Olevelaad Industrial Exposition, which we re¬ 
cently had the pleasure of visiting has been sncceae 
fnl beyond tbe expectation of the Chamber of Com 
moToe. which Is responsible for Its promotion The 
exhibits were more numerous and of a higher charac¬ 
ter than waa anticipated, and the attendance has run 
up to as high an SO 000 daily It looks as though the 
huge national exposition, which aa In the ease of tbe 
Bt. Lenlg Pair had grown to an altogether unwieldy 
else, win In the future be replaced by local expositions 
held th the larger cities. 

Bvaryoae who ta familiar with tbe valuable htatori 
cpl collection of ictenttfle appliance* now at Sopth 
Kenstagton, London, will regret to learn that "at 
present thane treasures are huddled together in make¬ 
shift buildings qtrite unsuitable far tbe purpose of a 
taueemn" The commissioners of the great exhibition 
pf 1861 offered $604,000 and n suitable site for a prop- 
trig equipped science museum provided the govern 
mopt would undertake to maintain it A delegation 
rapragewtlag all the seise tide Interests in dreet Brit- 
hip have urged the government to give their homedt- 
fetr attegtlpa to the proper housing of this collection. 
_ **» g»a»d total of excavation on the Panama Canal 
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ELECTRICITY. 

Boring the reeant rioting at Barcelona, all tbe gas 
spd electrto-llght plants were out of communion, and 
the city waa lllomtnaied only hy the searchlights of 
warships in the harbor 

At the aaaaal convention of the Association of Hdl 
son Illuminating Companies, the licensees under Mr 
Bdlaon's patents, held last week at Scarborough on 
the Hudson, waa celebrated the thirtieth birthday of 
the Incandescent lamp 

la order to compete more effectively with the gen 
company which lets kitchen and other stoves tbe 
municipal electric light plant of Aberdeen, Scotland 
has laid In a stock or electric lieetlng and cooking 
apparatus, which It proposes to offer for hire at pro¬ 
portionately low rates 

▲a electrical exhibition will be held In Boston Tram 
the 16th to the 26th of November al which all the 
lateet labor-saving and comfort-giving devices will be 
exhibited, with elaborate and novel decorating and 
lighting effect a Prisee will be awarded for the In 
ventlons and Ideas of amateurs, and space set nsldo 
for the exhibits of amateur wireless operators 

Car allusion last week to a power shovel aa an 
unlikely machine to be sueceaefully electrically driven 
has caused onr attention to be drawn to an elettrlc 
veil-drilling machine produced by the Keystone 
Driller Company of Beaver Palls Pa and sneceas- 
fully opmated near Chicago Prom the very wide 
range of Its operations, often remote from habitation 
let alone power plants, the driller rertalnly seems an 
even leas likely machine to be operated electrically 
than the shovel, but the supply has doubtless been 
created by a demand and In districts where pros|ie< L 
leg or other drilling Is carried on within reai h of 
electric wires, the machine should have great adv&n 
tags*. 

The Moatiwal Light Heat and Power Company has 
announced that II will engage In the Ire business ob¬ 
taining water from artesian wells and fmerlng It by 
electric power Into blocks or any desired shape and 
sire so as to avoid cutting This la an example 
which might with advantage be followed by many 
a smaller plant Evory lighting plant must be cape 
ble of carrying a certain maximum load al the lime 
of night when most lights are In uae buL for at leaid 
18 hours out of the 24 the load Is from hair as much 
In large cltlea to almoot nothing In small country 
places where there Is little Industrial use of ele( 
trical power *o that during the greater part of the 
day much of the capital Invested Is earning no dlvl 
dends The surplna power might Just hb well be used 
In. making Ice and providing another soune of reve¬ 
nue, particularly aa the time when the peak load 
Is of shortest duration coincides naturally with that 
of the largest consumption of Ice. 

Remarkable reaults have been obtained by on elec 
trical oxnne-generating apparatus recently Installed at 
the public library on Michigan Arenas and Washing 
ton Street, Chicago It appears that complaints had 
constantly been made of tbs unpleasant odor from ac¬ 
cumulated human emanations and Ibis In spite of an 
excellent purtfled-alr ventilation system (he nulsauie 
becoming such that an attempt had to be made lo 
counteract IL Direct current at 110 volte Is converted 
to alternating al 120 by a rotary converter and the 
latter stepped up to 8 000 volts hy a transformer 
This high tension secondary current discharges be¬ 
tween the plate* of the otonlser through whhli la 
drawn the air led to the ventilating apparatus above 
Enough oxygen Is converted to free osone to kill any 
living organ Inns In the air and neutralise any kind 
of odor The most remarkable result of the Installa¬ 
tion appears to be the substitution for unpleasant If 
net actively unwholesome air of an atmosphere active¬ 
ly healthful 

The meotrioal Review suggests that track leia trol 
leys," such as art successfully used In Austria and 
elsewhere In Burope that Is to say, electric vehicles 
running on ordinary roads, but taking power from 
overhand wires might be advantageously used to take 
tbe place ot horae-drawn stage coaches which still 
connect with th* railroads numcrons villages having 
no other means of transportation even In the most 
populous parts of the country It ta pointed out that 
suck stage lines rarely have a traffic which would 
snoostage tit* projection of electric railroads to take 
their plan* a* a profitable venture but figures are 


which i* 0,0! ceMe raids Km than the total for 
3km. and LWLOtT ta*» to*n th* highest retard, made 
dprtng Ol* dir data* t» March of th* present year 
Of. the amount ratporad tren tb* mmi prism, i.im.iu 
yards rare tahtn wt by ***** ah*** sad 1 I07.ru 

'imm to arad** Tha i *** rafafcn wmim* inches 

, Mr th* month* ta which tore* wsriL.twsntrri* working 

1 ,, iMidwdaOr H nmr.hw marten* tbst the Tariff 

- ■ 




tafuag fa* wtat 


and electric-line construction In electric railroads, 
only 1$ per oeat or lew la for overhead conductors 
and poles, ronatdering therefore that electric road 
vehicles are obtainable for a much lower cost than 
railway oars, and that tbs power-generating plant 
would be «o much lwa for a little line operating only 
three or four stages back and forth per day, It ta 
obvious that each a trackless trolley system could be 
Undertaken tor a tenth of the oust of an electric rail¬ 
way. and with a much better chanoe of prod table 



SCIENCE. 

Plaas have been filed for a new home foi the Amerl 
can Geographical 8oc lety at If.eth Street and Broad 
way Tbe building will form one of a group Lhat now 
Includes the Hlspaflo Society ■ home and the Numis¬ 
matic Museum although It has no connection with 
either Institution The building will be eroded from 
funds provided by Mrs C 1* Huntington The estl 
mated coat of the building will be between $.160 000 
nnd $300 000 

ProL Charles Rlohet of Hurls linn devised a means 
for purifying the air In rooms A( cording to prcaa 
dispatches, his apparelue is an ulr filter which me 
rtiankally sterilises air \ery flm drops of glvier 
Ine are scattered aloug lh« wulla of a cylinder con 
(ainlng a auction fan Each particle of air drawn In 
by the fan Is freighted with glycerine and hence lends 
In drop thereto currying with It the germs dust 
and microbes with which It may be laden 

The paouliar odor of clay Is imciuestlonnhl; due lo 
nrgnnlc Ingredients Although three cannot be Iso 
lated or detected by chemical anal)sis they can Iw 
classified according to their physiological effects 
which vary widely Holiland has succeeded In trans¬ 
ferring 1 he odors of clay to sacoharate of Iron and 
lias thus recognized len distinct varieties Louis has 
made similar observations employing ammonia hh a 
vehicle Tor tbe odors 

Charles 8, Philipp bus produced a variety of glass 
which ta a good conductor of electricity by fusing to¬ 
gether 12 parts of sodium silicate, 6 parts or borax 
OK pnri of load oxide nnd 0 2 purl of sodium anti 
nmnlate The aliuuc la not atlni ked by adds Its 
electrical resistance Is ubnul I non times smaller Ilian 
tlial of ordinalv glass II is used el,tarty for the dinks 
of elurlromeli rs nml elec I row opes HI invents ot Ihe 
new glam ntuv even be substituted for the gold leaves 
of an electroscope 

A human hair of average tllliknesu cun support a 
load of 1114 outlets and Ihe average number of hairs 
on Ihe head Is about IlHSIO A woman a long hair has 
a total lenslle strength of more than five Ions and 
this strength run be Im reused one-third by twisting 
the Imlr The ancients made prarileal use of the 
strength of human tinIr The lords or the Roman rata 
pults were made of the hair of slaves and It ta re¬ 
corded that the free women of Curtilage offered their 
luxuriant Iressea for the same use when their city was 
In sieged by the Running 

In ths surly part of the present year the French 
Academy of Hi lanes dlHrnsHnd h c ommunlcnlloti In 
which It waa asserted tllul the human boelv emits radl 
iitlons which affect pbolot rnphle plates In Die course 
of the dlmnsHion lie I onleimy elemental rated that Ihe 
ohmls which had linen nltilbuled In radlutlona could 
lie explained perfeelly by the warmth anil inulsture 
of the body Isn.trr nu attempt wns made lo Hiistaln 
Ihe theory of human rndlntlons by I lie slate menL Heat 
the I umlPre company bail lwen compelled lo discharge 
several employees who fogged the plates that passed 
through tlielr bunds Ih hcmtaiiHy luveMlig-iled llie 
nmltor and found that nuihlng of the kind had ever 
monrm] at tin I unilere fm Inrv Every case of fog 
waa due In ai-clilent ami lo will known causes—finger 
maiks pmhlug strips luiidric Tug etc not to unv 
mysterious human radiation In r.gnnl to animal 
magnetism unknown mtliiral femes and other occult 
agenc les It Is lend enough to Iw assailed with crude 
ex per 1111 Bills anil unproved luvsiiiiiptlons without Hip 
aid of false testimony l-egencls of this sort are easily 
propagated and hard In kill 'ten years hence Hip 
alleged experience of ihe Lyons ptate makers will 
doubtless be still adduced as a proof of human radio¬ 
activity 

A. Kuerth has nlitalnecl the following results In a 
series of experiments on Ihe effect of healing on the 
hardness of various metals A bur iff very uniform 
copper was cut Into five pieces J 1 a Inches long and 
8/10 Inch broad In tbe cold all plo.es showed ox 
ac-tly the same hardness. They were heated In oil 
or saltpeter baths lo temperatures of 100 670 660 
700 and K40 dog K reepee 11vely for from one to 
thirty minutes and allowed to cool the hardness In 
each case being determined at the temperature of 
about 70 dug F The spnclmun heated to 100 deg F 
showed a hardness which was almost Independent of 
the duration of heating, the coefficient of resistance 
being eighty kilogrammes per square millimeter but 
In other rases very great variations were olwerred 
With the bar heated to 840 deg F the value of ihe 
coefficient fell lo one initiate to 40 and thereafter 
remained almost constant at 37 Other experiments 
were made with specimens of nearly pure nickel 
aluminium sine and tin, and with various Krupp 
(testa Th* temperatures n*ed ranged from —-116 deg 
F to 400 dsg F in general the hardness of steel 
decreased ae the temperature rose np to about rthi 
deg. F at whlrh point there was a alight Increase In 
hardnere, which waa followed by a diminution as the 
temperature wee raised still higher 
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ootrwTnra on nona bt uani 

The < minting I 
u nrnan and child Id lb* United States Is one of the 
biggest undertaking* the government la called upon 
in assume To facilitate counting, machines will he 
noed Invented by Mr James Powers, a mechanical ex¬ 
pert of the Census Bureau, for use In the thirteenth 
■ <nsus which were successfully trlod In the recent 
( uban census, and now la use In the Division of Vital 
Statistics of the Census Office. 

The mechanical method for counting the census re- 
iiulres two types of machines, which are of equal Im¬ 
portance, and ooch 


Scientific 

tng a fact until the operator is ready to press the 
motor bar, which punches all tbs holss at once. Be- 
fore the operator punches say holes the operator can 
look over the dep ressed keys and ascertain whether 
all are correct If an error be d isc overed, the wrong 
key can be released and the error rectified before any 
punohlng la done The color of the keys for each 
field of the card Is different, which enables the Oper¬ 
ator at a glance to locate the keys representing tbs 
different fields of Information. The cards are fed to 
the machine from the back by slectrlclty 
To make this method clearer, study tbs accompany¬ 
ing picture of a card, which la now In use In the Vital 


repreawtte* the Ml * **' dWttW" A, 
punched, tbs Census (Wot w« be eoabted ttf M«««t 
immediately the totals as to the dlfefeei olat*»«fc*r 
population—toalea, females, native*, foreigners, white, 
colored, mamed, and tingle, Under the c*d t tfpm* 
when all the punching waa dona by hand, these figur'd* 


cessful use of the 
other The keynote 
of the system, how- 


the 
who travel from 
holier (o house In 
ercry nook and cor¬ 
ner of the land The 
■lata Include the 
nai ure and extent 
of our Industries 
the amount of our 
wealth etc By 
meane of the punch 
ed card a tabulating 
machine mechanical 
ly classifies the deta 
thus sent In to the 
Census Offiie by the 
enumerators The 
loi atlon of the boles 
on the cards means 
everything to the 
tabulating machine 


After the transfer of hi form alien to tha sard* has 
been completed, the schedules from which the Informa¬ 
tion la derived are filed ■ 
ords, and all the work of statistical ti 


dresses of the tadl- 



that thus In the 


are ready ter the 
tabulating machines. 
The operator puta 
the asrds, one at a 
time with her right 


be seen later, for the 
special position of a hole wltbtn the limits of certain 
boundary linns on the cards means one thing and In 
another position another thing It Is thin location of 
a punched hole on a card that enables the tabulating 
machine lo transfer the value of that parlliular posl 
tlon of a hole on a card to a number of counters, 
which classify the datn and obtain totals 

The punching machine which was used in the elev 
euth census, and again with Improvements at the 
twelfth (ensue, was a rather simple affair, In which 
the pressure uf a lever by hand was necessary for the 
punching of each and every Indlvtdnal hole The ma¬ 
chine recently Invented for punching bears no resemb¬ 
lance to the old apparatus and la run by electricity In 
steed of hand power 

The new mu hlne is built on the plan of a typewriter 
with 140 keyt The operator Instead of punching one 
hole at a time presses as many keys as may be nccos 
sary After all the facts have thus been recorded by 

the keys a bar resembling that of a space bar on a 

typewriter Is pressed, which brings an elertrk motor 

Into play whereupon all the holes are punched at once 
without any effort on the part of the operator The 
average number of cards punched per day at the Con 
win Office with the hand puncher eras 900 while with 
the new machine a speed of 4,000 cards per day Is at 
talned In the old punching ma¬ 
chine a hole was punched In 
every time a ke) 

an error was made the 

Iw thrown aw a) thus wasting not 
only the cards but the operator's 
time In the new machine each key 

Is depressed Independently of the 

others and enn he re leased at will 
without pane blog 


tine of the poached card*. 

Statistics Division of the Census Office and which 1* 
representative of all cards used in their new punch 
Ing machine, g change in the symbol key* of the ma¬ 
chine making It available for population work. 

The bolus are divided Into two classes by tbe vert] 
cal line* on tha left-hand side of the osrd The first 
class nlded by the large numerals at the right hand 
edge. Identifies tbe person, and enables the census ex¬ 
pert to find Immediately the original entry from 
which the card was made, the second class gives all 
the statistical Information regarding the pereon ter 
whom the card was made. For Instance, the Vf means 
that this person was white, the It means that the per¬ 
ron was a male, the Dec that he died In December, 
the 20 and 4 that ha was 24 years old, the Bg that he 
waa single, the 178 In the next three fields that h* 
was born In the United States, as were both hie par¬ 
ents. The two fields immediately be¬ 
low show his occupation at time of 
death and also the cause of death A 
similar card 1* being made la the Cen 
eui Office for each death reported In 
the United Statue, and one will he 

punched for the many million Inhabi¬ 

tants reported by tbe enumerators In 
the forthcoming consns 
In connection with the Invention of 



maefatns to pick up another card * 
on the lower edge of the pin boi 
electric motor Into play Tbe pine which are in Una 
with the holes of the second clue on tbs card descend 
through the holes, and by touching the mercury below 
make so many eloctrle contacts. Bach pin and its 
mercury cup are terminals of a separate entrant pass¬ 
ing through an electromagnet controlling a oonoter 
or dial Thus, referring again to the card, the current 
entering the field for Pol, or Color, would have five 
possible paths. Tbe route# dlvsrgS at tbs five potato 
where holes In the cards might have been. Of thses 
five rente* four are closed by the surfsee of the card, 
and the current is compelled to go by th* fifth, where 
the hole has been made, and Is guided to the dial for 
Color, and eojra In each field. These dials contain the 
various combinations of statistical Information, from 




treat view of the card-paaefclag mufatae. 
which the tables as finally set forth In the census rob 


Bear of the sew <atd-jj*nchiag 


this new machine, It la Interesting to note that It wtU 
render It possible to announce the total population at 
tbe next decennial enumeration In reoord-breaktagtJme; 
for automatic counters are attached to th* keys, and 
register on a dial every time a hole Is punched. Thus, 
lust a. soon ta tbs ts,mm cards (mors fit Isos) 


An automatic recording and printing system—on th* 
plan of th* familiar stock ticker—ig consorted with 
each dial. When the operator wishes to make s read¬ 
ing of the dials « button Is pressed, with tbe left bend, 
and th* figures on th* dials an printed on the ticker 
paper, from which they can be read. The dials an 
automatically reset In the machines used in former 
census work the dials had to be rood and tha resits 
recorded by head—a proceeding productive of many 
arrow a nd than 11 th* dials had to be reset by bud, 
a time-consuming operation 1 The dally outpat of tha - 
old machines avenged 14,000 sards, while the rew ne 
a counting Si,000 cards par day. 

An Mcuhation of Vare occurred o* grpnaibrt 1st, 
tre* observed by many asttetaotw* - 

ths oremt * are at much. ectotM/ay** 1 ** 'V 
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ft» Sfltuai head K aartgaUon of the NUe River Is 
eo—Maced « M tt» town of Goodekoro, for the m- 
■ett tftst the depth of water Is sufficient to Boot o 
steamer to Us fSBOM city of Khartoum, a distance 
Of toil muss to the oorttwrt Booth of Gondokoro 


of tto plants, bat they in so matted to«oUor. that 
WO W» actually used to separate ths growth, as It 
cannot bo removed In any other way The vessels 
" ' tndd clearing, while light-draft boats. 


n hunt at the banks of the Nile, his expedition 
will take a special steamer at Oondokoro and attempt 
to reach Khartoum by water The word “attempt” 
can be appropriately used, for the reason that the 
channel may be blocked by sudd In the river to such 
an octant that the party moot go overland for some 
distance If they would roach Khartoum at the date 
oxpeeted 

Just how the word "eodd" originated te a mystery 
but every Egyptian traveler know* perhape too well 
what It is, for many a time thle vegetation has choked 
the upper Kile to each an extent that boats have been 
held weeks at a time until a way could bo out, burned, 
and pulled through It So dense, so thick, Is the water 
growth, that If allowed to continue, It forme a literal 
i compact and ao strong that 
a the elephant, even ths hippopotamus, 
have been seen to go across It, and without breaking 
through the matted roots, branches, and leaves In 
short, tbs rapidity with which the endd spreads over 
the water, and its parts Interlace, le such that In a 
few weeks a space of the Nile once clear of It will 
br completely bidden by a mass of waving papyrus 
bat underneath la a combination of water plants that 


a depth of IB to 18 or JO feet Having found tbs real 
river bed, the first thing to do le to cut down or bam 
the top growth consisting mostly of papyrus A curi¬ 
ous and unexplained feet noted by the engineers Is 
that when papyrus la fired, the flame frequently 



t and hive blunt bows so that they 
ran be forced against tbe bank of vegetation They 
are provided with steel cable* or hawsers saws end 
axes, and carry crews of natives who are experts In 
working upon the sudd. 


epresde along what la afterward discovered to be the 
true bed of the river 

Having cleared the top of the audd “Mock ’ the 
men are lauded with large saws to cut along the true 
river bank, which may be either submerged with n 
few feet of water over It and papyrus and sudd on It, 



Detail view sf water papyrus or sadd. The < hler growths In the audd ore papyrus and 

tiger or elephant grass a kind of bamboo growing 

attach themselves to the papyrus stalks, and form Ths way In which the channel le cleared la as fol to a height of 20 feol or more To these climbs a 
what 1g literally a cover of vegetation, through which lows Often the water la so completely hidden that creeper of a kind of convolvulus Another portion of 

not a toot of the rlVar may be visible the flret difficulty when you are encountered by a the sudd consists or ambatch and a long sword gram 

la all Of the thousand and odd miles from Qondo- harrier of sudd, la to discover where In this sudd the that cuts like a knire known u oom soof Tbo 

koro to Khartoum, and even above Gondokoro, does river bed runs. This Is done by a method of "sound steamer could cut Its own way through this latter 

this water growth flourish, and consequently the engl In*” through the sudd The average depth of water which In the presence or u current would l»e broken 
neen of the Egyptian government have no small task >n tbe sudd may be only a few feet, but when the up and float downstream offering no obHtrui Mon In 

to keep open a channel for the steamer service. Al- true river bed Is reached this suddenly increases to calm water, however It doee not flout away but ob- 

thttogh hot one boat monthly plica regularly between 
the places mentioned, there Is considerable tourist 
knd other traffic near Khartoum, and a fleet of craft 
an to Ser v ice to remove thte curious growth. To 
dear a channel even large enough to admit the smaller 
type of veeeel la not an easy task, since the sudd le 
So denes and so difficult te pull opt—the usual way of 
getting rid of It Where the Nile Is wide and the 
hater of sufficient depth, ths vegetation I* left un¬ 
touched asleep It entirely closes the channel, so a 
boat m«* make a detour of several miles oat of ths 
erdtoary oouae, skirting one of the strange floating 
tofckds. In (feet, ths growth along the upper Nile te 
so enomews that patches « it skirting tbe ehore may 
be seen for distances of a hundred miles without a 
fefeak or gap to tbs land ItasH. Islands of ths stuff 
a half dotsn aito* to area are aomaUmM carried down 
Its the Nile Uood owmmi until they lodge against a 
projsot lo* 'of tfes shore or grand to shallow water 
tiffins It to that wwv “leteada-of * are created often 
tt* O yMteeam (roar the redos ethers the eadd is 

^io ctosrtaf a* river charnel ef Sadd the eagteser* ” 7 . _. ._. . 

fc* d ortee d weveral-.euhanea. "Tffia tew yowtk fra- Ttow ef ayfsr KUe,*owlag falhgmwa eadd sad yeaa* ptaatt appearing jast above the water surface, 

xot HU oxana nx nu urn. 
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gtrnrts the steamer by > oostantly foallag the peddle- 
whet I There Is another very light kind of duckweed 
with It i over* Home of the smalt open pools, and In the 
nbHciiio or h turreiit I* a greet nutaance for the same 
renaon 

at run (Ot tin II may Deem, the audd Interfere! bat lit 
tie with (he flow of the river, and the Nile paaeea 
tin tier It with little reilatanoe Thle li because the 
Krowth In principally near or on the murtnee Ai the 
river la over a mile wide in some place*, and the deep 
channel may be only a hundred feel. It la often hard 
to tell where to And the channel to clear It, aa all of 
the water may be hidden Men with long pole* puah 
tlitm through the sudd to the water and by thle 
method of sounding locate the channel, when the sudtl 
clean ra get lulo operation 

The water papyrus plant au often seen In the andd 
him given rise to tho theory Unit the growth le com 
posed of papyrus liut an anslyids by naturallete show* 
that there are four vegetable elements that are the 
principal creations of this strange natural bridge 
They are known scientifically as the Papyrus cyporu* 
the Patthuni ppratttUlalt the Phragmlten communis, 
and the Tpph a a u it trait* They font) the framework 
ol the uifocH hut Interlaced with (hern ns stated, are 
Hevernl species of twining and climbing plants that 
hreally Htrengthon this ntrango fabric It may a* 
already Hinted support even the weight of an ele¬ 
phant where It Is thick enough The papyrus with 
Its wide top covers the sudd anil thus given the IdeH 
that It Is the only obstacle when ns u matter of fact 
this Is a grtiit water carpel woven as deftly and 
Strongly as If h> tho loom 


The lllgbnt Flight or a Balloon. 

'Hie uiiprec c denied rlcvullou of (Hi 260 feet or IS 
mllcH was attained hy an unmanned registering bal 
loon which was roc cully reloaned at the Helglan meteo¬ 
rological Inslliuti at Idle AL this elevation Ihe 
barometric pressure la only 2/6 lui h The greatest 
height ever utlalued hy a manned balloon Is sbout II 7 
miles or T6 too feel Tho Ilerlln aeronauts Uonuiu 
and Burring who established Ibis record were un 
conscious when they rouched the highest point of 
their (light 

Tho Belgian* adopted Hergesell s plan of altac hlng 
the Instruments lo a small and partially Inflated bal 
loon suspended from a larger and fully Inflated one 
Tho largo balloon rises unlit It burets and tho small 
balloon rails Hlowlv so that It ran ho easily observed 
and brings the Instruments safely to earth At Ihe 
maximum elnvstlon IS miles the thermometer re¬ 
corded a lempernlure of —S2 deg V hut a lower tem 
per*l urc -BK) j deg f wtut registered at the com 
paratlvelt hiuhII elevation of 8 miles Those observa¬ 
tions nppcnr lo Hiipporl the hypothesis that some of 
tho ultra red solar radlallou 1 b absorbed hy the higher 
strata of the atmosphere hill additional observations 
will be required lo solve the question 


The ( urreui Nupplemrnt 

Whal is probably tin* very highest hram h of the 
molder s art Is Ihe cssllng of hronvc figures and stnt 
tics Ihe o|h<ii lug nriidc of tho current Hiuiimvcr 
No l' r iS disc iisH* s I his art moot thoroughly The 
iiltramlc rote o|n ami nlliiuiih roscoph ubjtvt* are dls- 
c ciHsed In siniph iHiignage Charles hngt I lolls some¬ 
thing of the cconoim of t••hi In modern life Of tho 
many problems (hat iniifroul Ihe Ann ilean housewife 
Ihe subject of vegetables for her table during the 
«Intel months Is not the least Important How that 
pichlcm i hii he solved Is told hy J F Rntnxeale In an 
arlulc cut It ltd tanning Vegetable* lu the Home’ 
Prof I- II stalling points out the Unison of evoln 
lion The important o of ferment* In organli Hie la 
dwelt upon bv Dr A /.art air Andrew Noble re- 
nnllv rrnil s paper liefore Ihe Inalllullon of Kngl 
nms and Shipbuilders on Ho history of propellants 
rtiBt paper I* reprinted in lbn turreut Siippifwvnt 

I lie Aeilnl rropellcr Its horin and Oonstruitlou I* 
Ihe i It le of 111 Hrthle hy Linleii Fournier 8lr J J 
IhuniHcuiH hrllliaiit paper on nieul studios of slco- 


An cplileiuh disease known aa tho white’ of oak 
ha* been sliidlml renntly hy Uriffon and Mnublanr 
II prevailed In H nnue phii*-. lallv during M The dls- 
ease Is properly called oidiutn and It Is not conflned to 
the oak but slso atiacks the ash elm and chestnut 
It I* also found la Alin rla | he disease I* supposed 
to lie due to ft ml« ro organism known as 3IU roaptirro 
nltii The quesllon as to whither It la Indigenous or 
not hns not been drtormlnnd It Increased In France 
during HW7 sad ling lu so unusual way Should we 
suppuse it to lie Imported like blai krot nr mildew this 
would appear bad for Ihe ruture while if it la Indi¬ 
genous It Is likely to dlsapjwar again Home persons 
advocate a treatment with sulphur but others tlalm 
that this has no effect One Important point In any 
caaa la the time of the year when the treatment Is 
made 



while your second correspondent, Mr Ernest McCul¬ 
lough la Inclined to ridicule thto, and think* that the 
figuring la more apt to work tbs other way Permit 
me to offer tbs following explanation The explanation 
Ilea In the difference In the ages Of oar ancestors. 
There la usually a considerable divergence In tbs ages 
of our grandparents, and going back farther, the dlf 
(erenee In age increases with each generation, no that 
by the time the fifth or sixth federation back la 
reached, some of our ancestors would be now born 
ha bo* while others would be In their graves. It Is 
readily understood from this that tha number of our 
ancestors la Just as Habit to decrease with each genera¬ 
tion owing to the ravages of the grim reaper Death 
os to Inrremso If our grandparents were all born the 
same year, all married the eamo year, and both oou 
plea had ihltdren the same year Mr Venning’s con 
rtuilons would be correct, provided no one ever died 
When 1 say grandparents in this case, I moan all our 
ancestors ludlst rlmlnately 
East Canaan Conn Dvwkt C t’ANririii 


Tt the Editor of the StikMTiFic Amkbjcan 
1 notice In one of your recent Issues a tommuulca- 
tlon from Mr Venning or Los Angeles, Cal In whtrti 
he seeks a solution of tho puxxllng question of ac- 
counting for the dlstrepancy lietweon the apparent 



K< oDietrhul progression and the leeser number which 
txperlfence shows to he the case I think the eolation 
U to be found In the elraple fact that our ancestors 
havo been In tho habit of Intermarrying with tholr 
tocsins sometimes this relationship being near and 
sometimes more distant. Otherwise we would lnevl 
(ably enjoy our allotted number of 2* ancestor* for 
nuy given generation Thu* one set of ones great 
grandparents on the maternal side are often one's 
great parents on the paternal side also For Instance 
a man whose ancestors for two generations had Inter 
married with their first, cousins would have the la 
men table misfortune of possessing but four great 
grandparents aa shown hy the Inclosed diagram, when 
hy all the rights or arithmetic he should have six 
teen Lo be proud of Of course this relationship t* 
often so far removed that It Is Impossible to trace It, 
hut each time one's parents have a common set of 
ancestors no matter how fir removed, It le evident 
hr 1* being deprived or hi* allotted ibare of ancestors 
to that extent at least, and It might ba mentioned It 
would be next lo Impossible to find any two English 
men to-day who had not in common an tnnumarxNe 
number of aaoestnr*. S’ W A 

Knoxville, Teon 


a proportionally similar 
and {Mailing. 

A. K TumM, 


To tha Editor oT the Bcnnmno A 


The recent eclipse of the son wae both 
total, an anomaly which becomes tntall 


and Nautical Almanac for IBM. under the bead at 
Eclipse* and Phenomena Accompanying tha Bam*-" 
The interesting phenomenon was not canned per so by 
the varying distance of the moon, which oonM not 
be possible, bat by the varying dlatanoaa on tha earth 
where tha moon’s shadow or better where the shadow 


caused hy the moon reached the earth's surface, Lot 
me eay that the phenomenon le e rare one and can 
occur only when the suh, moon and earth are so alto- 
ated that the moon’s position with relation to the 
other two bodies gives It such an angular diameter 
that the nearest point of contact of Us shadow on 
the earth will Just cOver the sun a disk, thus giving 
us a total eclipse This condition we might call a 
critical one, for should that distance be increased by 
a few hundred miles between the moon and the point 
of contact of its shadow on the earth, there would ho 
an apparent decrease In the angular diameter of tha 
moon’s disk thus allowing an annnlua of light from 
the sun to pass over It* edge, and thus producing an 
annular eclipse 

Now this to Just what happened In the tost eclipse- 
The first annular phase was about tha latitude of 
Tomsk In Siberian Russia In the early morning, and 
as the solar rays had a large angle of inoltnatton. 
they had to travel much farther before they reached 
the earth than when the sun was in tha meridian at 
midday 

The same conditions were present when the sun was 
low In the western horlaon, 1. e, the solar rays 
reached the earth’s surface at a low Inclination, thus 


Oreeuland In the evening 

Just nt what points on the earth’s surface ths total 
phase commenced and ended, I am uncertain I do 
not believe that the points have been worked out, 
owing to the fact thaL the duration of the eclipse at 
any one place would be so short that astronomers did 
not deem it worth while to consider It aa of enough 
value to send an expedition, even should It have been 
in an accessible part of the world As the total phase 
wae likely all within the Arctic Circle It goaa without 
raying It wean t worth while Data ere given In the 
American Hpbemeria by whliB tbe problem can be 
solved for any part of tbe path or tbe eclipse 

1 made a search through Orant's '’History of As¬ 
tronomy” and found no similar eclipse noted, but 
Dr Schlestnger, director of our observatory at Alle¬ 
gheny, telle me that It may occur once tn about a 
hundred years. Yet when we think of tbe many 
anomalous motions of tha moon we cannot hat have 
the most profound respect for tbe mathematical as¬ 
tronomer who can sift out from tha Intricacies of tkeae 
anomalies soch a marvelous solution of tbe problem 
of eclipse* aa noted above. 

1 trust this not# will be of some net to my otd-tlm* 
friends of tha Bcrxicnno Axcbbica* tho often q>7 
bumble contributions on astronomical subjects an 
sadly distorted, and before they have traveled the 
rounds of newepaperdom have been made sensational, 
to my regret, bat I am always content It 1 hare added 
only a little to tbs sum of human knowledge sad 
human happiness. Joan A. SatsaiAi. 

Beaumaris, Out, Canada. * 


The stirring of chemical* in Cm solution tanka of 
tbe Oberlfo, Ohio, water softening plant, states * 


To the Editor of the Bcmimric Ambucas 
P ublication of this problem has not ea yet brought 
any solution, but It has cleared the air to soma extant, 
I am glad to see May 1 point out to Mr King that 
ths question of relationship of des cendant* has not 
really anything whatever to do with the answer? He 
in leading tbe hunt off os a false scent If we Mare 
put of consideration altogether the pre s en t inhabi¬ 
tants or tbe earth, and start from the premise that 
there to only on* person alive today sky Mr. Oon- 
stable m John Brown—the ptoWtoa remain* unaltered, 
only being thrown hack * f^w areturtoa, 


Ord, U m wgwnHghdil Hr fhm um a# 

power furntahed by a Pelton water wheel. Tbt,vg*re 
1* 11 inches tn diameter, operate* under n fnmyi] 
of frenj t pound* to IS pounds par sonar* took* add' 
couMmea ntwnt to galtou of water per retevta. Tito 
wkaei drive* a mala shaft, whtoh driving tha a&fM* 
or revolving arms, through the median of 
waffs water from the wrtar wheel js md.J&mm,. 
lug the Urn* solution, tha tp**d of the «fh#4i »* 
r««>taUone par mtoau. of the 'J&m-" 
***** |« mlaftte; and 
IxtUomi pat,refute, * 





Scientific American, 




1 J&riJtet Thsrs are seven bridges over of a glren cw of ti 


■waUMlr If It b« required that thla ahali not bo tba To dn 
csee, tha problem la parhapa somewhat more difficult that tha 
Nevarfheteeo, It ta soluble, w may be aeon by following « H, I 
out tha order Indicated by 14315S2D43L Innermos 

We muat sot be deceived by tbe apparent almpllclty ed by tl 


i type of puule. Thus Ktg 6 TOVJVPWKi 


To draw Fig. 13, we proceed aa per Fig 9, except 
that tha moment of arrival at any one of tha points 
<f H, I J, K, L Is aelectod aa tbe time to draw the 
Innermost hexagon A complete solution la afford 
ed by the course Indliated by JW T II H N II l 


r every approach and conversely for 




a* rlvW, an or which ooanect with tha island In dlaoloaaa tha vary simple figure made by a elreumfer- X if if O P Q R M. The heavy l< 

tha earlier part Of tbs nineteenth century a dlaouaaton enoe and two diameters. Try aa yon will, you cannot the Innermost uml outermost hexn 

WOO* no to whether It treto possible for a person to cover thla figure by a continuous line that Dowhere Comparing Figs r > and n, it mi 

PMU «Wr an the hrldgea la out continuous trip and duplicates Itself On tha other hand figures that are Use that one puule rany bo worhe 

Without covering tha same path twice. In fact, thin apparently very complicated frequently admit of a Perhaps eom* readers may h in 

problem attracted tha attention of the celebrated maths- ready solution Thus, tbe six pointed star shown In G soluble An actual nolution v 

mattolaa Ruler In order to understand the qneetton Fig 6 may be quickly solved by the method shown In that they are right In the meu 

dearly, refer to the map Tbe start may be made Fig 7 To work the puule given by Fig. 8—that la. conalderatlona may prove of inti 

from any point The problem la really Insoluble, try tha star of Fig 8 with the including polygon—observe all five jt 

however yon will However, If It be considered allow- Fig 7 This does not In Its present form, perhaps, atari or < 

able to arose the Pregel by the railroad bridge below suggest a solution for the reason that beginning and for every 

the town, the problem 

may readily be solved p- .— - — 1,1 - ... . ■ ■ 

Thus- beginning at a ^ 

point os D ows passes 2 A « / 

over the Hole Bridge, 1 // T * / \ \a/ 3 /j 

then over the Bchmted* // A / \ AA 

Bridge to the Island, , /( ^- / -\-7 / V \ $<£- _ 

then back to 0 by the - r^rSSL \/ \ / (A \B V> V\ / 

Kriiner Bridge. One S'I D JC \ K I \ tC 

now makes a detour, %,S / >< \ W \ / X 

passing over tbe Pregel % / / \\ AA \ / 

from C to B by the rail *^ \l/ 

road bridge, then pauee 4 

to the Island by the 

Ortne Bridge, reurne A . 

over the Kfttte Bridge, 6 \ 8 A /\ 7 

goes over the Hohe / \ / \ / j 

Bridge from B to B, end / \ V—/-V-7 \ ~T V°~7 ' T 

finally oompletes the / \ \/ \/ \/ \/ \/ 

journey by crossing the jyl---f Y X X X X 

Honlg Bridge onto tbe \ /\ /\ /\ /\ \/\ 

Island, Thus, aoven—In \ J / \ / \ / V J \ V \ 

fact, eight—bridges have \ / \ / \ / \ \ 

now been croeaed and no X. \/ V/ ^X 

part of the path baa ~C r ^ V 

been covered twice. 

This type of problem 9 A 10 A 11 / 

may fittingly be termed / \ / \ / V\ 11 / 

a traveling puttie It la r- 7 A\ -7 r- ' '-7 (f -—' '-X *" * f J 

In reality a very ancient \ L—l '—\ / \ / \ /I f—> - 

kind of tUng Thua. Vj < Y \ / \ / I I >, , 

there has come down to A/ V\ / \ / \ I . 

ne from the time of / \ \/ / \ / \ / \J t 

Pythagoras, who flour 1 \ / *-v /-^ \ V 

lehed In the sixth can- \ / \ / \\ // .. , 

tury before the proaent V y XK *« 

era. a very simple ex 
ample In the shape of 

the Pythagorean star “ yy VX 14 yfv fr- /j i 

an llluetratlon of which X /1 \ X /\ \ \ x -- ,/ / ' 

la annexed. Fig 3. Thla N |\ _/ A \ / / / \ j-yP ,/ 

figure may readily he \j\r \A/ z' / N. \—-v /f 7 

■raced by one contlnunua XX XX z' / 

Una and without dupll /" \ \ / / "x J \ - j - - \J__1J X« A 

cation of the path J/ \ y / X. / X. \ 

A etory la told to tho l, ' s X. \ r /\L-X^ \\ 

general effect that a F Nl 

disciple of Pythagoras T 

once feu elek at an Inn, 17 10 

rJTkS'd.yT^.nt \50\ii\u \mMm 

keeper instead of get 44 55 36 61 43 40 34 59 <U a 51 13\J5 34 

ting better, however, he -77CCPv V V S —-- H-- 

grow worse. At last, M AS J<5 51 48 10^40 64 21^4013 

d^g wd’bET^bt! M45d430M4768M 

the I '*P>thagorMLn d u^i ■ 46 7 \00 1 20 41 

for « bdanL When“thle W19 6 28 14 21 0 31 50 4 45 H 53 32 

SS T An IT M*g| 5\4e\3l\56 

that It ahould be die- > 

played outside. Some 

time ajttey hte burial, a m Bui nmau or xoviesuao ui nm fdzzlxs. 

Straagsr happened along. 

Upon o b s er ving the star, he made Inquiry, and was ending at the point Indicated, we here no opportunity comes ui 

Informed of the pnrtlcqlsn related. He then. In order to draw the Inclosing hexagon, either as a preliminary there arc 

BO doubt to make tha story complete, handsomely re- to starting or as a sequel to finishing But at the mo- Join via 

trardfd the Innkeeper tbr Us unselfish cart of tha ment whan we have arrived at the Up of say of tbe Fig IE 

*UK$ftasate Pythagorean. Six points of the star we may draw this hexagon, and points wl 

"Another fift«ra ef the eingMlae type la that known than con tin oe according to Fig 7 advance I 

a* Kohesnmed's tignatare. this Is shown In the en- Refer now to Fig 8 This Is apparently a very vertices 1 




\ 37\02\43\50 36 60 41^ 50 
| 44 |< f .? l 3 d|fiZ 42 40 34 59 
\03\3A\5 3\40I57 40 51 48 
\34\45\d4\3O 32 47 8833_ 
1 1 mtf bp 7 3213 22 
fcjgtjg ] a \23 14 21 6 31 
1 2T\ a \ir\lO 29 4 2312 
ti« o leas' 24ii3o a 
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m atm >£n>oxj or xonesuaa xjd oteix rraux*. 

is ending at the point Indicated, we here no opportunity <n 


log iiolnl however It la 
possible to have a de¬ 
parture without a previ¬ 
ous approach, this would 
m 1 ur when we begin, 
aud only then Like¬ 
wise at a flnlehlng point, 
we may have an ap¬ 
proach without a follow 
lug departure, this 


more than I wo points 
(the start and finish) 
where an odd number of 
llnex join In Fig S 


This shows sufilcteut 
reamn for pronouncing 
thin figure Insoluble 


bedron shown In Fig U 
It Is certainly s matter 
of indifference at which 
vertex w« bexlii so we 
etart at A We have tbe 


-ully a matter or Indtf 
renco which of those 
0 follow so we pass to 


—f A louipletlng a trl 
angle (ABC) and (’ D 
1 losing no figure First 
»e try CA Arrived at 
A we are compelled to 
go lo 1) We hate now 
twn lines to draw— D B 
end n r We may cover 


J foned lo C Here we 
stop with D B un¬ 
drawn, Referring how 
ever, to the dlsiuiaton 
of Fig G we observe 
that the tetrahedron 
bead of the Impossible figures, as 


a» ICohesnmed's signature. This la shewn la th« aa- Refer now to Fig 9 This Is apparently a very vertices are Jumtlon pol 
nixed Atwttffi t\4 t It Is understood to have been oempllcated design. There la a very simple solution, lines It Is In fact a » 


there are four points where an odd nui 
Jem via. A It, C D 
Fig IE la likewise an Insoluble case 
points where three lines join Fig 16 li 
advance In lomplleatlon But we obaerv 
vertices are Jumtlon points for an eve 


d»*n by Roh e a tm a a upon the sand by a continuous however, which Figs. 10. 1 
#d unrepeatod toovameot of tho point of his sclmstar vnioping it U easy to t* 
fHCbmlAg Off h'*0« tonowing the aoaree Indicated by matter where we elect to si 


‘ mef aaehow It was poe- of a paint, the tneludlsg polygon of Fig 8 

~Mto to aeodnplUdl tW fsWb he drawn as a prellmtnary or a sequel (Fig 11) board by a continuous aeriaa of moves no position 10 

, Okfawtoa Sff tho iMtoigbrAlUl Itej U shown in There U fast oee thing to see, and that Is how tbe be taken more than once. A convenient way of trying 

i, TUI MkF be tolvid 0 &0pwiag the r p nt ee malsdsr of Fig. 9 nay easily be made by forming a this pntale ta to rule with a sharp Instrument on a 

■It 4- t.t i I * * 1 • 8 % kind of loop at Oach of the Inner points, A, B, <7, D state the sixty-four squares or the chessboard wher 

11 Vf It nrift bo *, 9* (Fig U> The method of making this loop I* ever you elect to start the knight you mark 1 ills 

jgjpw&ijl tfcnMvo mdloatod In Flg. 13. next position you mark 2, and 10 oa. The slate on 


« start at the tip Is tbe problem which requires the knight to start from 
Fig 9 may saitly a position on the chessboard end cover the whole 


state the sixty-four squares or the chessboard 
ever you elect to start the knight you mark 1 
next position you mark 3, and so oa. The eli 
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able* fain start* and errors to ba readily oomeM 
Thl* hind or puxsl* baa attracted a good daal of sttso- 
lion and haa received a multitude of solutions. Thus 
we may Instance the solution given In Fig IT Here 
the lower half of the board la covered before any be¬ 
ginning l> mnito with the upper balf 
The two halveic an- precisely ayramet 
rlial a I Lb wkIi other, aa may he eeea 
by referring to Fig 18. where the 
path of the knight le Indicated by a 
continuous line Tbla dlvlaton of the 
aolutlon Into two duplicate* la nut 
neceewiry but I* an added refinement 
In onn wenae It ilmpllflee roattera ae 
we hare bul half the board actually 
to milvp We are restricted, however 
uh to lhe point or termination Thun 
In the preeent example, the point of 
beginning 1 having been determined, 

Lhe point 33—the beginning of the 
aet-ond half -1* thereby fixed ao 33 
must rome where It la at preeent or 
imiet be at ponltlon 6 Fig It le an 
llluetrutlon of a aolutlon where tbo The C 

reuniting arrangement of figures has Thb marhliM■ 

Home of the properties of a magic a 

square Thu* every column end every 
torlxontal line Hums up 2M If the diagonals each 
trialed the Heme number'.’DO then the whole would 
form a perfeiL magic square 

TIKXUTATIOK OV THE lKEIKg ATIATIOU 
■SITUS 

xut wriNMin nr tiix iNTra'cATumai Taorur 
Ah briefly noted In our leal Issue Olenn H Curtiss 
won ilie Bennett International Aviation Trophy on 
AiiRuat 38th at Rbelma. 


a alight adjustment The pushing at the machine Tagfloplaa* where It all«ht*d twov* atj, hour Vfci 

seem* to have bees doe te the (Mt Speed at which It the Old of saVantf toadmajee, h* utMgUTfiinr bn# 

was being driven in conjunction with the aemtlUve- to hit abed. Aa R wax now ahnoek 4 f %, mAm 

neaa of lhe horisontal rudder control. Whan Uu Ota- ho start m Allowed after 5.-W. ha mad* hnssM, 

i bln* would pitch downward and lb, Cnrtlna would preparations tog ths test. It was 6 Id badora tbs Mt 

was jgada. Tha monoplane Saw 
splendidly wtthoot any rolling or pitch¬ 
ing. no time of the first round was 
but 7 47 4/6, which was 6 3/5 nsoanda 
faster than Curtiss's second lip. IT 
Blerlot conld do aa wall In tbo Mo- 
ond round, he would bn tha winner 
There was Intense excitement among 
the spectators at tha grand stand 
Tha machlna finally rounded tha last 
pylon Tha tlmara called the eeooods 
remaining before hie time would bo 
up, but it was 6 3/S seconds over Cur¬ 
tiss's IS SO S/S before the indomitable 
Frenchman crossed the line After 
conquering tha Channel he had final¬ 
ly been defeated for lack of speed. 
Nevertheless, the performances of hi* 
Cards* biplane which won the International Aria tins Trophy, and Latham's monoplanes remained 

ude one circuit nf Uh) wane al the fate nf 47 71 mite as hour It tnvi led Uamllea hi U unsurpassed for Stability, even to 

ilnahs BOf seconds «7iM ishea aa boor) In winning tha Xut*ntMlos*l Trophy Strong winds The Uttar Started in 

the cup competition Just aa Blerlot 
turn It upward again, the shock was ao great that was finishing He flew at a great height—about ISO 
he laid It was like striking a bump when riding In a feat—and covered the counts In 17 minutes, SS seconds, 
that automobile tfcua securing third place. Lefebvre, tha third French 



turn it upward again, the shock was ao great that 
ha said It was like striking a bump when riding In a 
that automobile 


t any contestants, since burn, who represented England with l 


plane, got half way around U 


Latham met with a alml- 


Thls trnphv—ft beautiful 
model of s Wrlgot biplane 
held aloft by a female fig 
lire—was lonlested for the 
flrxt time on ths date 
above mentioned France 
being represented by two 
monoplanes a Rlerlot and 
nn Antoinette—and one 
Wright blplana and 
America by one tiny bt 
plane with a powerful 8- 
cyllnder motor The real 
race waa between Curttaa 
and Hlnrlot tbe chain 
plona of the biplane and 
the monoplane types nf 
flying mm bines respective¬ 
ly and that the former 
airtiralely ailed up his 
rival soon after lie 
reached Frnuie Is ebowu 
by the faaclmlle repro¬ 
duction of tbe postal 
which he at that time eeut 

our Aeronautic Kdllor Th" No ss nueiiii,,- ra du*i * 

The morning of August 

2Mh was mild calm, and tuuy at Rhelraa. Aa the 
weather conditions were ao favorable Mr Curtiss 
bi ought out hie machine a few minutes after 10 end 
Immediately atartod off on a preliminary round of the 
course Despite the fait that he made rather wide 
luma end that tbe aeroplane pitched considerably the 
time of the round was but 7 minutes 651/5 amends— 
a decided Improvement over Curtlea’e former fastest 
ii.nnd of h n't I/", and H'D an ends leas than Blerlota 
fastest lap Mr Curtles decided to 
try for the trophy at once Ills small 



The Blerlot monoplaaea lu front of their sheds. 


International Trophy also After Curtlaas excellent 
flight, no other machines were brought out till about 
noon, when M Blerlot made a slow round with hie 
80-boree-power 'No 31' monoplane. About 2 PM. 
he tried another propeller, but only succeeded In 
making a round In 8 141/6 An hour later he had 
changed the 2-bladed propeller for a 4 Waded one 
He attempted to make a round, but was obliged to 
descend before completing It After working at the 


lar mishap afterward whan 
carrying M gartano aa a 

ger-carrylng competition 
Tbla wee won by M- Far- 
man. who, after making a 

In 9 68 4/6, afterward car¬ 
ried two around the conns 
In 10 89 2/6, or at a speed 
of 34 94 miles an hoar 
The total live weight 
lifted by hie machine was 
In the neighborhood of 460 
pound*. A Wright bt 
plane carried Fraus Rei¬ 
ch si ground the course In 
11 06 4/6 Furman's bi¬ 
plane wee the only ma¬ 
chine that succeded in 
carrying three people. 
Blerlot’i ‘No 13” mono¬ 
plane, however, was the 
first aeroplane to wcoom- 
plleb this feat which It 
e it che rale of IT 78 nJMa an boar did at Douftl last Juft*. 

when a total weight of 
1 234 pounds waa carried at about 30 mile* an hour 
with a 30-horee-power motor Furman's blplana had 
a 50-horaiwvowar Gnome revolving-cylinder motor 
This engine wee fully described In Bupruunxier No. 
1729 

In addition to winning the International Trophy 
Mr Curttaa, tbe following day, carried oft tha first 
prlxe (13,000) Ip the 30-kllometer apeed contest, known 
as tbe Prtx de la Vitesse. His first attempt was mafia 
early In tbe afternoon The three 
rounds of the course were made is 14 



minutes 161/6 seconds. Believing 
that Latham bad mads better thus, ha 
made another attempt This One he 
mad* vary abort turns and drova his 
machine at even greater speed The 
three rounds were made ip 7 40 3/6. 
7 r 48 8/6, and T 61V6. the total tin* 
for the three tape being IS minutes 
and » seconds, or a apead of 47 6 
mllag aa hour The second lap was 
mafia at A speed of 47 76 ttOes an hour, 
which waa the fastest .time for the 
course by any machine, with but one 
axoeptlon Because Mr- Ourttaa did 
not atari in this ooblast on the Unit 
day of tbe meeting he waa penalised 
1/S0th of hi* Actual lima, ao that bis. 
Oftdal figure* ware 29 minute* sad fit 
■aepud*. Latham mafia another at¬ 
tempt to bedter hi* previous record, 
but la Utli ha waa naabwaKnl 
Blerlot started shoot ttVdoek with 
the Intention #f nuking another frd jtf 
fe «Ua oonpriittaR Ha v reread % 
Use and to# the tret ft&'pyL 

H 
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ttt# affhe fa* tad Of the l«UDM«t tba oetrsa. It p4ng to the right, it ImnM at a sharp angle until Tba other speed con teat, the Prlx du Tour de Plata, 
imk that fee had pawed out of vUm la the the tew and at one plana struck the around and awoac which waa tor one circuit o£ tba 10-klIometer (8.21- 

ft py wa l p n at tua point. Which w*s called hr Curtlao the machine around, while It at the came time reared mile) counts wan won by M Blerlot, who oovered the 

4* "Aeroplane Graveyard" on acooont at the Wrong op o> Ite prow Fortunately, M BrSguet waa not In dtetance In 7 47 4/S (47 78 rallee an hour) Curtlae'a 

wt»4 oorrenU there and the many machine* which lured time of 7 48 2/S (or one round In the Prlx de la VI- 

Aht With accident at that point Boon, howater, a The remits of the Prlx de la Vlteaee were therefore tceee save him eecond place In thla contest, 
cohnnn at smoke arose, and upon going to the spot ax follows The Prlx de I’Altitude or Height Competition (It OOP 

lh ap automobile tt waa foand that Blerlot'a machine Pint, Glenn H Curtlaa, with his 80-hone-power bl prise) was won by Latham who reached a height of 
had dived to the ground, caught fire, and waa rapidly plana Tima *8 29, official time with penalisation 155 meters (508 C feet) as recorded by a barometer 

being ootmomed. 1L Blerlot waa rather badly horned » 49 I/S upon hie monoplane Farm an waa second with a 



P Oh a mpawr r, S-eyllader water-coo l ed meter of the wtaalax Ulema Cnrtlm, the wlaner ef the Intemetlonal A Fiat lorn Trophy, at the 

, Parties biplane wheel ef hla biplane. 

Ah valves era ■wheaMmMy opermted tad the IgulUoe b by aaguetc. The bun u4 WroM us both Wright of the KroptaM loednl TOO pounds , totsl mrfwr n «qttsre fast. Hpnri «7 T mll» •■> hour 

4 loobae. The weight U BO pound* Thrust deniQpsd by proprikr, IM pound*. 

TXB UIBI AVUTIO* MXXTOIO 


an^l received numerous bruise*. His only explanation 
Waa that s omethin g must have broken about the rear 
hortanxttal rodder, Which caused him to low control 
of tba machine so that It dashed to the ground Tba 
gaaolina tank was broken end the fuel quickly ignited 
fnpa the motor 

Another machine which was wrecked at this time 
Wax a rather haavy Wptaee built and down by M 
Lenta Brtguet Thl* machine made its abort flight the 
Xveotug before. On Buaday morning u short Sight of 
shout MO feat wag mads, the maeWo* alighting wltb- 
OMlnlury ,he next Ume Sight waggfeem^o. how 
'jm m BArttee shot upward to a height* about 
^jpaattdBd,.after traveling a short dtatahoo and <*• 


Second, Hubert Utham, with -No 29 Antoinette 
monoplane Official time, with penalisation so 33 1/5 
Third, Ttssandlsr with bis Wright biplane Time 
18’89 1/6 

Fourth, Lefebrrw, with a Wright biplane Time 29 


Fifth, Count de Lambert, with a Wright biplane. 
Time 19 02 

Sixth, Latham, with "No. 13” Antoinette monoplane. 
Time, with penalisation, 29 11 2/5 
Seventh, Paulhan, with a Farm an biplane Time 
It; 49 4/S 

Blghth, Benau-Varilla, with a Volsln biplane, Time, 
with penal i sat i on, 41 2*4/6. 


height of lin meters (360 9 feet), Paulhan third with 
90 meters (395 1 feet) and Router fourth with 55 
meter* (180 4 feet) 

The Prlx dee Mecanlclens wae won by M Hniieu 
Varllla with e distance of 100 kilometers («2 I ml he) 
to hie credit while M Bougler woe an end wlili "to 
kilometers (65 9 miles) 

The Prlx dee Aeronauts 112 000) for (he fastest live 
circuits of the course s total distance of r >0 kilo¬ 
meters (81 08 miles) was won on Sunday by the large 
dirigible ‘Col Renard " the time being 1 14 49 The 
■nailer dirigible ‘Zodiac” covered this distance in 
1 16 01 Tba average of the winner waa 24 B miles an 


























182 


a 10m oumirn «ah butatob. 

it nu noun coawnnitR or m unraw un»u 
The dlethergc of grain from Uia hold* of rowels 
ei miomii ally and efficiently, u wen u expeditiously 
I* a problem which Involve* the eolation of many prob- 
Irms of a podillar character During the pant row 
jeara many dereloptnentg In thl* direction have been 
i urrli d out at the dtacharge port* of Englaud tn the 
himdllug of the grain received from abroad e*pe< tally 
lu regard to the port of London There the condition* 
me probably unique, for not only haa Hie grain to be 
discharged from the vesad’ii hold to dock elevator*, 
but also to lighten and other craft for conveyance by 
water to nnmeroue other point* 

Many application! have been devieod from time to 
(lain for aciompllahlng thl* work to the beat ad van 
tags and rcxently conaplruoua Interoat has been con 
tered In u new cantilever elevator with which the 
grain handling equipment of the 
J^ondon drain Elevator Company of 
Sllvertown E ha* been reinforced 
Thin plant hna been designed by 
the grain company's nnglmer Mr 
Alfred H Mitchell to whose uinr- 
lesy ne are Indebted for the areom 
panylng IIIUHlrntlon* and Inforraa 
tlon and It* Alteration and umven 
lento In uorklng has lompnlled 
general approval It )■ designed 


It Is of the self propelling pontoon 
innlnlned type It Is so < onstrui ted 
that It ian he brought to work 
cither nlde-on or end on to the ship 
mid has (lie additional advantage 
when working end-on that It ran 
deliver lo two bargee at tlio same 
time whereas ehould the <ondl 
tlone auch as a narrow dot k or a 
tideway neteimltute Its being 
worked alde-on Its advantages are 
In no say less 

The outstanding Nature of Mils 
apparatus depends not so much 
upon rha formation of tho (levator 
proper as upon the mechanical 
combination or levers whereby It 
Is manipulated As Is well known, 
Lhe conditions of working grain 
from ocean going steamers vary 
very considerably In point of size 
of the steamers to be unloaded nnd 
the manner III which tho grain la 
stowed On cnnimendug to dis¬ 
charge the grain being right up 
In the hatchway Is prolwlily at a 
height of Home IB or 20 feet above 
the waterline necessitating til* 
means of putting thn luwi r end ol 
the elevator Into lhe grain at this 
height and delivering In the man 
ner required Shortly anerward 
v hen the elevator has sunk well 
Into tho eargo of grain the bottom 
point may require to go an low aa 
20 reel below the saterlliie that 
Is to the bottom of the ship 

When tho vessel la discharged It 
Is necessary lo lift the bottom end 
of the elevator over the highest 
point of the ships loomings which 


«... lift 

aciemrnc AfawncBn 

that occupied In withdrawing the pstn. With It* 
pneumatic machine gnat rapes** la taoerrad In ma¬ 
nipulation, owing to the euomou* wear and tsar a* 
wall as the horae-power required, though It la admit¬ 
tedly useful for dealing with awkward stowage*, auch 
at In forepaeks and lawatte* 

Tho peculiar conditions prevailing therefor* can 
best be met by some such appliance as this new canti¬ 
lever system which is Independent of the •hip’s gaar. 
excepting lu *o far as the latter Is used for plowing 
the grain to the lag of the elevator after it 1* lowered 
Into the hold. In ordinary discharge elevator* on arm 
of considerable length la fitted to the top of a tower, 
and counterbalanced by • weight mounted oa the 
back end. In floating elevator*, the disadvantage of 
this arrangement li that In the lint place the enor¬ 
mous topwelgbt necessitates the use of a very large 
pontoon, and eecondly, that owing to the radio* of 


TftTgnaar n yrmur 



to comply with the 
Ions. It le equally 
io clear length of 
he supporting arm 
nt to bottom the 
any ship which 
0 feet for a ra oder- 


much more In some ocean going grain carrier*. Au 
other vital factor In connection with the ship In the 
width of lK-sm Moei craft being divided by longitudi¬ 
nal partitions pluicrl umldBhlpe, and In the after hold 
bv a tunnel over s profiler ehaft ft le of the utmost 
Importance tliat lhe elevator ehould be adaptable to 
working on either side of the ship’s center line 
The general method li> which this end le accom 
pitched le either lev mean* of a portable machine 
lifted Into the ship by means of the latter** boom and 
resting upon beams placed across the hatch roam 
Inge or by means of n pneumatic, machine The flrat 
Is accompanied by grave risk In lifting the machine 
In and out, and moreover le alow and costly In opera¬ 
tion owing to lhe time Involved In Innlalllng the 
appliance and remrnllig ll when dnne with the lime 
consumed lu this operation often being In races* of 



n ■Id-poaiUoa •* it mold be when half way 4am tato a 
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the arm being definitely fixed, It cannot b* adapted to 
ship* of different widths, or for working to port or 
starboard of tha partitions referred to, except by the 
alow and difficult process of booming the barge off 
from the ship, or th* Ship off the quay If the latter 
type of machine* are Died. 

The lint development la the evolution of the cent] 
lever elevator Was the bringing down of this top bal¬ 
ance weight, end carrying It on lever* at the beck of 
the poet If the lever be equal in length to th* tagek 
end of th* jib, end th* suspending link fa* aqua) 1# 
length to that portion of th* post above the ttak, a - 
parallel motion results, whereby the weight la Mo v e d 
equally with the book end of the jib. and baJtneh* It 
te before Th* result ef this arrangement 1A that The 
top weight formerly required lo balance *4 sflWtt oh 
wane 400 (oot-ton* fa an ordinary-steed maefete*, ta 


ta thotjfcrafr % flwa w wi f a n m gbotegradtalfr* 
th* pta* wbtofc In th* tfriqar data* rigid,' * 
BOW ttaelf s up por te d hy a truook* at th* top of a - 
frame, which ta mounted oa A turntable *o the pom 
toon deck. Or this con bins tVen it fairnan** oeariMa 
te ahottad tho length of the outtUevOr arm by th* 
amount which th* vertical poet eenld swing forward, 
thereby sot only bringing about on appreoUMe radoo- 
tlou tn th* weight of tho cantilever Jib, bat ska re¬ 
ducing enormously tb* amount of wetgbt which is 
required to Delano* it Aetata tag th* elevator leg to 
be perfectly balanced by the Jlh balance weight the 
canter at gravity of th* whole oonMsafcha win para 
through aoue definite point on whichever aide la up- 
perm oat of th* peat Thta paint being found, It h*> 
oooies possible by ballasting tbe 
lower end Of th* tmtng post to 
bring th* center of gravity of th* 
whole combination to the middle of 
the trunnion pin, at Which point It 
win remain, no matter whet the 
position off th* elevator This 

bringing down of the weights to a 
very low point, but by moans of 
th* compound balance thus ob¬ 
tained. the elevator son be worked 
stdo-ott or end-on, In broad or nar¬ 
row ships, without Importing to 
the barge the sHgbtaat tendency to 
list or alter trim, eo that a vary 
am all pontoon can be used to carry 
It. Tbe smaller the dimension* of 
the latter can be mod*, the easier 
It le to handle and tow, and what 
la more Important the tee* space 
It oocuples at the ships aid* or In 
dock This la a distinct advantage 
in connection with ocean liners, 
where often general cargo has to 
be handled at the some time as 
grain ta being discharged 
In actual practice the full 
welgbt of tbe elevator leg la not 
absolutely balanced, there being a 
mO iWI th* osrteln ex rasa allowed on the ele¬ 
vator end for sinking th* leg Into 

_ th# grain Thta excess In the ordt 

nary way would produce • Ilk of 
alteration of the trim of tbe pon¬ 
toon, end eo In order to counter¬ 
act this, a weight ta fixed under 
the turntable at a certain distance 
aft of the center line, nnd of such 
proportions that the amount of the 
welgbt multiplied by that distance 
ta equal tn the excel* moment of 
the other aide Aa a result the 
horizontal bolanoe remain* con- 
■tent and perfect, and will not 
produce any list ao long aa th* 
cantilever jib remain* horizontal 
When the jib ta raised or lowered 
out of the bortaontal. however, it 
will be apparent that there ta a 
very slight alteration of momenta, 
which however ta not sufficient to 
produce *ny perceptible alteration 
of trim I* tho pontoon. 

The etavgtor shown lu the accom¬ 
panying illustration* ta among tbe 
first of its type to be constructed 
on these llqee, and ta now doing 
duty In the elevator dock oa the 
Themes at gllvertown. Its tag U 
telescopic, and baa a length when 
extended of 41 feet clear under tbe 

a atrip* bold. ’ carried upon an endless chain, mA 
are eo arranged that aa tb* mie- 


•coplc tag ta lifted, tb* **0et 
amount of chain that ta tat oat o« 
th* frost of tb* tag ta taken up In tka hook, ao that 
tb* chain remains of tbe nune length and of on area 
tension th roughest. The bucket*, which an 1«H 
inch** apart, have a capacity of ftp tona of wheat 
.per boor, working at Ml speed, and deliver gt the 
rate of ft* Mokate par telnet*. 

Tbe elevator, carried at the ead of a esntltavar jib, 
left feet long canter to renter, « feat (Inebea at th* 
bock end, and tb* weight of tbe tag ta parti? bat 
«m«d by the weight et the back, connected by meant 
of the parallel ban and tarar abdwa and already 4o- 
•ertbefi. th* grgla ta dtacchaiged tea* 4» ***«. 
bead by mean Off eattabte adjuttaM* eh*eg,w,tjr 
on end tea* eraraysv bond, -eorrted «*the lukMe V tire 

jib. Thh band w « miMifi mini pm#-* mm* 
1*:* ™** 


ft eiinfta t'm -wv_» 









length Of the tilting post abort tbe troonion la 80 
feet, and the bright of tbo trunnion pin aboro the 
bottom of the pontoon la 17M, feet. Tbe wrigh-bonae 
la fitted with alx automatic pain scales of S56 pounds 
capacity each, and theae can diaoharga Into tacka or 
tons Into lighten, aa may be dee trad 
▲ Botlceable featora of the machine la the celerity 
and facility with which It can be brought In and out 
of action. One* it la moored alongside, the leg can be 
twang round and lowered Into tbe bold ready for 
working within about four minutes, and this Is oon- 
aiderabty lead than la poaalble by any other mat bod. 
▲ portable machine to be rigged up ready for work¬ 
ing from two to three hours, according to the 
position of tbe eblp'a winches end the weather More¬ 
over, the greet advantage of facility for loatant ad¬ 
justment of tbe elevator to any width of eblp, or for 
lifting tbe lag Instantly from one ride of tbe eblp to 
tbe other over shifting boards or propeller tunnels, 
1* perfectly obvious. Again, not only doe* this ma¬ 
chine render poaalble the use of a single Instead of 
a double leg, but In the event of there 


SetmtSHe American 

•chatter When they arrived at the Unit of naviga¬ 
tion i» Smith Sound 1st* In August, 1M7, the condi¬ 
tion* (earned so favorable for a anoeamfnl polar dash 
that Cook determined to make the attempt, in that 
venters he was undoubtedly favored by a combination 
of fortunate ctrcumatancas, Many Esquimaux had 
gathered on the Greenland shore at Anoootok for tbe 
animal bear bunt Great quantities of meat had been 
brought In by the hunters. Dogs, too were numerous 
Since food and dogs were plentiful both prime requi¬ 
sites la any polar expedition, Dr Cook promptly de¬ 
cided to make an attempt to reach tbe Pole, 700 miles 
distant Tbs entire village of 280 people fell to and 
fitted him out, so that before the and of the long 
winter night he was ready to eat out and to follow 
a route of hla own cbooring over GrlnneU Lend and 
northward along It* west coast out on the polar sea. 

The expedition started on February 19th 1908, with 
11 men and 103 doge drawing 11 sled gee. At the very 
Outset the usual hardship* of the Arctic explorer were 
anconntared The crossing of Ellesmere Sound waa 
accompanied by a drop la the thermometer to 83 deg. 
below xero Fahrenheit. Several dogs were frosen to 
death Eventually Land’s End was reached Game 
was plentiful In this inarch to Land's End no less 
than 101 musk oxen 7 bears and 330 hare* were 
killed, there waa no lack of fresh meat 

At a point 480 miles from the Pole Cook sent bark 
all hla Esquimaux hut the two moet capable and all 
bln doge but 38 On March 21st the final effort began 
A great stretch or open water was crossed—-how Dr 
Cook does not tell us In his dispatch Presumably he 
used a collapsible canvas boat, which ho casually In 
eludes In the description of bis outfit. On March 30th 
new land was discovered Is latitude 84 deg 47 min 
longitude 88 deg 88 mla No time was loet In ex 



its vast expense of open water Fortunately, a (aw 
been were shot, and tbe diminished food supply was 
re p le n ished, la July Cook crossed the Firth of Devon 
Into Jones Sound Eventually Cape Bparbo was 
reached, where game was plentiful An underground 
den was dug. In which Cook and his companions lived 
until sunrise of 1909 February 18th a start was 
made for Annootok sod (he Greenland shores were 
reached on April 16th 

Contrasting Cook's achievement with Peary s exploit 
or 1904 In which year Peary readied latitude 87 deg 
8 min 200 miles from the Pole we find that Peary 
started about three weeks earlier In the season Cook's 
outfit was probably Inferior to Peary s hastily pre¬ 
pared as It waa. Peary was compelled to turn back 
because of the great stretch of open water that Lon- 
fronted him Cook waa undeterred by water possibly 
because he carried with him the csnvaa boat mon 
tinned 

Peary’s attempt Is particularly interesting because 
Dr Cook started out with the avowed Inteutlou of 
avoiding some uf the drawbai ks which had beset 
Peary One of these draw bar ks was the general sot or 
the floe to the eaalward, with which Peary had to eon 
tend Dr Cook, It la understood struck off to the 
westward for the purpose of making allowance for 
this floe when hn started on his dlrmi nn,th route 

Dr Cook Is not a novice at exploration He was 
surgeon and ethnologist In the first Peary expedition In 
189192, assistant In tommnnd of the Miranda expedl 
lion whlih ended In disaster in 1894 surgeon and 
anthropologist of tbo Helglan Antarctic expedition 
whlih waa gone between the yearn 1897 and 1899, and 
surgeon In Die I Vary expedition or 191)1 This record 
must be amplified by llu Inclusion of Ills feat as the 
first conqueror of Mount Mi Klnley In Alaska nliout 
whkli Un-re lias Imeu some controversy 


bring hatch-beams or other obstructions 
In the hold, It faclHtatas tbe placing of 
the leg In the position required tmmedl 
etely, while In a big hatchway tbe posal 
blllty of bring able to sweep the hatch 
way to Its full extent with the combined 
movements of slewing and post tilting, 
thereby saving a considerable amount of 
trimming, is a conspicuous advantage. 
Tbe exact adjustment of tbe telescopic 
leg or tbe bright of tbe Jib aleo makes It 
poMlble to work different consignments 
of grain In tbe seme hold which are only 
separated by mats or cloths, as the depth 
at which the leg la to work can be ad 
Jutted to a nicety Aa may be seen in 
the Illustrations, the combination of the 
two lever* and the telesooplo leg gives 
a great range of action. 

The precise angle of tbe Jib la con 
trolled by means of an electric wlnoh 
and Wire hauling gear, acting on tbe 
back end of the jib while the tilting of 
the poet Is performed by means of a 
screw and nut carried In a bracket near 
tbe trunnion pin of the poet All the 
controlling actions are performed by 
series-wound motors of 4 B, H P, and tbe 



explorers Vo doubt t'ook will Ini able to 


elevator la driven by a 20 B. H P motor attached to 
the turntable Tbe direct current at 110 volte le gen¬ 
erated on board the pontoon by mean* of a gak engine 
and auction gaa plant driving a dynamo by belting. 
The deck elevator la driven from a countershaft In 
tbe engine room and a chain belt as described. 

Tbe whole apparatus le controlled by an* man for 
whom a cabin la provided on tbe turntable. A deck¬ 
hand assists in adjusting tbs chutes when getting the 
elevator to work, and afterward attends to tbe roo¬ 
tles gas plant Hi# maneuvering requirements of 
tbe machine are signaled by a man on tbe grain res- 
Sri's deck, who Indicates the exact desired posit] os 
of the elevator, and follows Hs operation 


The search for the North Pole, which began In tbe 
Middle Agw for the purely commercial purpose of 
finding a seh poareg* to the wealth of tbe Orient, 
and which continued to attract adventurous sod id¬ 
entify spirits long After a more direct route to the 
Far Mari was di sco v e red, seems to have culminated 
to the. success of Dr. Frederick A. Oook, of Brooklyn, 
# T. Dr. Coes, announced the remarkable result of 
, Up ttgedMoa tn a telegraphic dispatch seat on An- 
IDtohUh *fto the Bbsttehd Islands, where he stoppad 


' titough nc.detnha Mie&ttfic proof le as yd available 
Si Dr COdrV stain*, tom ou be bat UtUe doubt of 
Tjts great triumph.-JBB» prevlqae experience In Arctic 
toPtoeafieo atf Me-a riradwlert gad totrepidity are con- 
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plorlng tbo new country This was the last land that 
Cook traversed. Thereafter his course lay on the 
frosen polar sea. 

Tbe game which had previously been so plentiful 
was conspicuously absent Even microscopic life could 
net be found. Curiously enough, the surface of the 
Ico pack opposed fewer obstacles than at the outset 
On the other hand, violent winds hampered him On 
the night of April 1st, 1908 the sun appeared at mid 
night over the northern Ice Tbe next day found 
Cook at latitude 88 deg. S« min and kmgltode 94 
deg 1 min In other words, he bad covered about 
100 miles in nine days and was 200 miles from tbe 
Pola 

Dog after dog was killed to supply tbs other anl 
mala with food is wall as Cook and his companions 
(hi April 14th latitude 88 deg 21 min and longitude 
SB deg. 62 min. was reacted Tbe pole wes 100 miles 
away The few * retches of open water were covered 
with young Ice. so that SO difficulty was encountered 
In crossing them 

On April list tb« first corrected altitude of tbe sun 
gave 89 deg. 69 min 46 sec. Th* Pole was only a few 
miles distent Tbe matnlng 14 seconds were covered 
by April filet, 1908, on which day Took planted the 
American flag at tbe North Vole, or rather on a shift¬ 
ing bed of Ice which was then at tbe North Pole 

Cook remained at the Pole for'two days On tbe 
2Srd he started back Keeping his coorso well to tbe 
southwest. In order to allow for the easterly drift, 
he covered considerable distance during tbe lint few 
days. Food became to scarce that for a time It 
seemed qusettoaabie whether Oook and bis compan¬ 
ions would not parish by starvation. Cloudy weather 
an Indication of approaching summer si writ all vio¬ 
lent Fries made fils Journey southward difficult, Even 
toalty bo rea d mit Crown Prince Ouster Sea, with 


odd much lo our stnnt knowledge on Diene points 
Tho Norsemen probably were the flrHl Europeans to 
visit the Arctic regions ami (.rrenlaml I he strug 
gles lo And a short cut lo lh« riches of ihn Far East 
vere more productive of adventures iind loss or life 
than tbe latter-day duslua for Die Pole Perhaps tho 
earliest of scientific explorers was Mr Hugh Wttlough 
by who tailed In 1861 for the search and dliv-nvery 
ol northern parts of the world” Ho dliicovpred Nova 
Zembla, hut starved with most of bis men In Upland 
on the return voyage 
The following explorers emulated him 

Dear Min 


1688—John Davis Kngland Hhtp 72 12 

1694—William Ha rents Holland ship 77 !0 

J 607—Henry Hudson England ship R0 23 

1814—William Heflin England ship 77 45 

1773—J (’ I’hlpps Kngland ship 80 48 


1808—William 8 Scoresby England ship 81 30 

1817—W A Parry English sledge 82 46 

1862—B A Ingh field England, ship 78 2t 

1864—E K Kane American slodge 80 10 

1888—K Koldeway Germany ship 81 6 

1870— r F Hall American ship 82 11 

1871— C Weyprt-chfe Austrian sledge 82 6 

1876—G B Nares. England sledge 89 20 

1879—George Do Long American ship 77 18 

1981—A W Greely American sledge 89 24 

I894--C F Jackson England, sledge 81 20 

1898—F Nansen Norway sledge 88 14 

1897—W Wellman American, sledge 81 35 

1897— Duke of Abruul Italy, sledge .. 86 33 

1901—Baldwin Ziegler, American sledge 81 46 

1901— R. E Peary American, (ledge 84 17 

1902— Ztegler-Flala American, sledge 82 

1C0R-R K. Peary American sledge 87 0 

1004—Dr Cook, American sledge 


Tbe pole 







































































































































































































































Sci«nttf& Ai^iHc%A 










































































































Scientific American 


187 




If Abraham Lincoln Lived To-day 
He Would be a Reader of 
“Success Magazine” 


Because it works for what he wrought for, 
and strives for what he fought for—eman¬ 
cipation, freedom—the larger emancipation 
of die mind, the freedom that conies by 
knowledge of the truth. 

We know the homes to which Success. 
Magazine ' is welcomed We know the classes 
of people, and the kind of people who read it 
people of pronounced patriotism not the pa 
tnotism of the politician but the patriotism 
that is pure love of country—passionate rever 
ence for the country’s far flung flag 

You can understand from this that Success 
Magazine is different, radically different, from 
other magazines It is different as L incoln was 
different from other men It ib different in 
aims, ideals and purpose It mutes to optimism 
high thinking and pure living It makes ap¬ 
peal to the men and women who are the back 
bone of the nation the stalwart Americans who 
without the inflexible Puritan ngidity preserve 
the Puntan integrity which was the foundation 
of the Republic s greatness*, 

Radically Different 
Advertising 

There is another way in which “Suc¬ 
cess Magazine" is different, radically 
different—its advertising pages are edited 
to keep pace with its literary and moral 
ideals. 

This means that every month there is a 
sacrifice of thousands of dollars to keep the ad 
vertwng pages above suspicion, by excluding 
pernicious advertisements and admitting only 
advertisements of reliable goods honorably pre¬ 
sented and honestly sold 


This explains why Success Magazine is 
able to gu irant e its adi erttsem nts to every sul 
senber of record— o\er 200 000—and protects 
these subscribers from loss by any advertisement 
appearing in its columns It explains why 
Success M tgazine advertisers get returns 
which in proportion to circulation are not 
approximated by iny other publication 

Why YOU Need 
“Success Magazine” 

The greater your success in creating 
a happy American home, the greater your 
need of the stimulating, uplifting influ¬ 
ence of “Success Magazine ” 

It deals with the work and play the joys 
and sorrows of American men and women—in 
the h me the community the nation It 1 
the magazine that clipped Speaker Cannon s 
wings thit first exposed the indecent stage 
that ran the hnancial fakirs inti the cyclone 
cellars that is stirring the Church tt look ur 
rehgi >us problems in the face that maw rd 
reflects the all important interesting sides f 
American life It prints the frankest strongest 
articles and the liveliest fiction 

It gives ill the significant news of the 
w orld each month picked into a nutshell f r 
quick easy reading It prints mtnthly i 
chuckling bubbling page of short funn\ 
stones verses and anecdotes for which it pijs 
ten cents a word to contributors to you It 
carefully idviscs men and women in the tick 
lish matter of investing their savings 

It prints monthly Onson Swett Marden s 
talks on character building imn and women 
building He writes for no other magazine 


GET THE OCTOBER NUMBER OF 

Success Magazine 

It is tbs biggest sod best magazine m the hiatory of ma gazine-making The opening chapters 
of Le Roy Scott’s great serial, “The Shear* of Destiny,” appear in this number a strong, fascinating 
story of lore, mtnguo and danng that has no equal in recent fiction From cover to cover 
like October number of “Success Magazine” overflows with the beet the human brain can 
Pafwpass in literature, science and art 

Success Magazine, 29-31 East 22d Street, New York 



On Sale 
September 18th 


On Sole 
September 18th 
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B0B0B TO WHOM H0B0B I* BUS 

Within the last two weeks announcement has been 
made of one of the moHt romantic and Interesting 
e< hlevementa ronnei ted with the history of exploration 
elme the day of Columbus Tbs announcement of the 
discovery of the North Pole was one which fired the 
Imagination of the moat torpid and stimulated the 
enthusiasm not only of scientific men, but the whole 
civilised world 

The knowledge that this elusive goal, which hsa 
bnflled the energies of man for so many generations 
had at last been reached naturally led to universal 
rejoicings and itmch national pride. 

Within a few days the announcement of thla dis¬ 
covery was followed by news that another American 
explorer had reached the same goal 

Thla natural feeling of exultation was, however, 
quickly dimmed by the irlllilsms and accusations 
which followed the drat cable dispatches which mads 
It patent to all that the i lalm of one of the explorers 
was to be disputed by bis rival and that the public 
waa to be treated to a long drawn-out and tiresome 
controversy 

It Is unfortunate that the dally prana. In Ita eager 
nesi for news Heme and for copy controversial and 
sensational In character, should havs seised upon these 
exceptional clrcumeiancee, with a view of fomenting 
a bad foaling which was regretted by all and that In 
many cases. It should havs taken sides, not with the 
view ao much of reaching the truth ax to become 
partisans In a controversy, with a new of stimulating 
circulation and private gain This deplorable attitude 
Is not confined to thla country, as the some Journalistic 
policy Is noticeable In the foreign preae. Thla Is a 
mere condition of the times. 

The truth In regard to both these exploretlone must 
and will ba known. Honor most be given where It 
belongs. 

It la s somewhat unusual precedent to doubt the 
statements of discoverers, especially when they bad 
been connected with any particular line of explora¬ 
tion for a period of many years. It Is most fortunate, 
however, that the two parties to the controversy 
should both be Americana, and that there le no danger 
of the dispute assuming an International aspect. 

Those who art In e position to Judge of those mat- 
tors—the scientific men who have interviewed the ex 
plorers—ere many of them of the opinion, at the Ume 
we are going to press that tha description of tbs 
exploration of Commander Peary tends to confirm the 
conditions as described by Dr Cook 

Of all flelda of tinman endeavor, there le none to 
which the world has been ready to accord greater re¬ 
spect than that or geographical research, and, because 
of the multiplied dangers and hardships of Arctic 
travel, the men who have pushed out farthest in the 
quest of the North Pole have been especially favored 
with national attention and municipal honors. 

With a unanimity out of all proportion to the re¬ 
sults to be obtained It bus come to ba recognised that 
the most valued prise or the tew that remained to be 
won by the explorer was reserved for him who should 
first set bis foot upon that point whloh forms tho 
northern extremity of the earth'* axis. With the slow 
passage of tho centuries, each hearing away Its roll 
of men who havs sacrificed their lives In the effort 
to solve the secrets that lie within the Arctic Orel*, 
the quest for the North Pole had cams to take on 
moreover, a oortaln color of romanea which detracted 
nothing from Its dignity as a serious scientific prob¬ 


lem, and the 'ream* wdnowfortafl pflti«kM. r fc*Wta 
courage end subllmr jmHwrMc* which has marked 
these cantoris* < pskr sxp I sr oilo B, hmssrred fig: 
place both tbs men and their mission ago* a very 
high plane of human regard. 

Therefore ws look upon It a* moot regrettable that 
the almost rimititaamaa announcement hy two Aaaflri- 
esn explorers that they had reached tha Nsrtt Pole 
ahapld hare oat oh foot an undignified controversy 
ot world wide notoriety Per bar* w* have no more 
difference of opinion between two private individuals. 
On* of the disputant*, at least, by virtue of the but 
of Ua bearing * high commissi on In his conn try's serv¬ 
ice, and each of thorn as having but recently planted 
the flag of hie country at the very peak ot the world, 
must necessarily speak and act as a distinguished 
rep rese n tative for the time being, of his native land 
Whatever of disappointment, or of fended or actual 
wrong, may have been felt by the sender of that aoeua- 
Ing dispatch from Labrador, consideration of the dig¬ 
nity of the navy aud the nation should bars MaM his 
Ups. 

BOOB! or TKB CHUT Of 0BDIABCB. 

For the averags civilian, the most Interesting sec¬ 
tion of the last report of the Chief of OrdnanO* or the 
United States army will be that which deals With the 
now 14 Inch gun, whloh for the future will confoltnte 
the principal weapon in our scheme of coast defense. 
Of the five gun* of this type provided for by Coegrem, 
four are to be built of concentric cylinders assembled 
by shrinkage la accordance with the system heretofore 
In use, sod the fifth Is to he of the wire-wound type. 
The manufacture of two built-up and one wire-wound 
gun la well under way, and tbe construction of the 
other two built up guns will be undertaken a* soon as 
tbe forgings can ba procured 

Tbe motive for the design of the lt-lnch gnu via 
the desire to produce a weapon that would not be sub¬ 
ject to the destructive erosion of the bore that charac¬ 
terises the present 13-Inch gun* or high velocity, which 
U so severe that the lztnch piece, with a tnaxsle veloc¬ 
ity of shout S.SOO feet per second la ao badly worn 
away in the rilling after firing lees than 100 rounds 
that the projectile falls to bite on tbe rifling and lea van 
tbe muxxle of the gun with insufficient speed of rota¬ 
tion As a consequence tbe sxls of tbs projectile falls 
to remain true to the line of flight, or trajectory, aud 
the projectile Itself begins to turn end over and and 
falls to strike the target head on. Tho rapid wear of 
tho Interior of the bore la supposed to ba due to tbs 
eitremoly high temperature which accompanies the 
high powder pressures that are necemary to give high 
velocity Since the striking energy of a projectile le 
equal to the product of lta weight and the equars of 
ita velocity, It Is possible, by Incresalng the weight 
of the projectile, to decrease the velocity without a loss 
of striking energy This Is what baa been done In tha 
case of tho lt-lnch gun, whli.h as compared with tha 
12-Inch gun firing a l.OOIkpound absll at *.500 feet per 
second, will fire a 1,500-pound shell at about 1100 feet 
per second and with a much lower powder pressure 
aud temperature. The decrease la tha erosion la ex 
period to give the 14 Inch gun more than double the 
accuracy life of the IS-Inch gun. 

The report tells us that In the design of ths 14-lnrh 
gun the question has arisen ss to which Of tha two 
methods of construction gives ths longtr life to the 
gun, tbe uas of a relatively large or of a relatively 
■mall powder chamber and propelling charge Under 
the former set of conditions the maximum pressure 
corresponding to ths prescribed musxls velocity will 
be appreciably leas than under tbe latter conditions, 
but the powder charge will be c or respondingly greater, 
and experience has Indicated that erosion la effected 
not only by tbs maximum pressure of ths powder gases 
but also by ths weight of ths propelling charge In 
guns of tbs same caliber, To determine which method 
to follow, testa have been made of two 3.5 Inch guns, 
whose ballistic data ore exactly similar to those pro 
posed for the 14-Inch gone. In aooordanc* with the two 
systems shove described These firings will be con¬ 
tinued until It has been definitely ascertained under 
which of tha two ssts Of condition* tbe accuracy life 
of the gun la ths longer 



isrsa 

tie* at oar mtoflrieta tfoiHWMjO 
peretureof otshbuetiOB, 

Id* sottoua factor Her* I* 

1st, tb* flotation of which wwM wta'fttW*** • 
tho richest prises In til the Wsrtefcrof Ttp#2d* 
naval Invention*. , - „ , -vf , 

Ktportaofit* b*Vs boas carried! on wttb $4 dlfodk 
ot attending tbe accuracy Ilf* of «*mfn W tho opr 
of a rotating band on tho proJeotlBa. co o sKeta fo 
wider than that now employed. TTa gather trere tM- 
report that the ordnanc* expert* expect that the wMflf 
baud will merely Insure bettor rottHon of tha pprajre- 
tlia when tlw rifling lo worn, tart, that tfcflfl dfi flat 
anticipate that It Will prevent Oraofcm, ,'r- 
Tbe SonmnnO Amkbka* hag for many yeata bmrtL 
of ths opinion that erosion is largely due to tbt'i mum - 
tag affect of ths rush ot gaass tit high vatodty Mi 
tbs projectile, sod that If, this war* prevented tatg j fc 
more perfect obturation. Of dosing up ef aU tajfliL 
slice* bet ween tho shell and the gnu, the aroskla wdpSf 
be greatly, if not altogether, eliminated. Although fit 
report makes no mention of tb# (set, we rtrihratanfl ' 
that experiments with a new form Of rifling hand act¬ 
ing in conjunction with a packing material at ths ha#», 
of ths shell, have shown most encouraging rfontt*.* 
regarding which wa hope to glv* further information 


to oomwnar or to hub atkmpkbkb. 

The 00 m position of the air at great altitudes has 
long attracted the Interest of meteorologist*. In tho 
ear 11 set ascensions of unmanned registering baltoaoe, 
twelve or fourteen yean ago, attempts were mad* to 
secure specimens ot air frem tha upper strata of- tha 
atmosphere. In oas case half a gallon of air w*a 
thus collect ad Its analysts showed a otanMftttan 
Identical with that ef air near the aartflta'florftwa. 
Tha system of monthly aSoenslons whloh waa subse¬ 
quently Instituted revealed the remarkable phenom¬ 
enon of tha "permanent Inversion layer ” Tha diminu¬ 
tion of temperature with Increase of elevation, which 
waa observed at all lower levels ws* found to aoaao at 
a height of about 14,000 metsra ( 11.000 fast), shore 
which level the temperature was found to rim, slightly 
but regularly, with Increase of elevation. Thla uppar 
warm stratum ha* been found everywhere. In tbe 
tropical and temperate xonsa, near the Arotio etioie, 
and over the Atlantic Ocean. 

Tha discovery of this singular reversal of tha tsfta 
prratnre gradient suggested a possible different# In, 
ths composition of the atmosphere at high and low 
levels, Tb* French meteorologist Tstaocrsac ds 
Bort, although he did not ahare this opinion, under¬ 
took an experimental investigation of the subject. Hs 
suspended from a sounding balloon a flam fob* oldmd 
at both ends and with one and drawn out to a fine 
point, which waa sealed la a flame after the fobs had 
been completely emptied of air At a oortaln height 
an electrically driven hammer broke off tha flfla’and 
of the tub* sad admitted air. The tube was then 
scaled again by ths heating of a platinum Wire by 
current from a small storage battery The electrical 
contacts required to effect them operations war* mad* 
either by the barometer at a prescribed elevation or 
by the clockwork of the meteorograph. Hi* glam fob* 
waa suspended at a dtatano* below (ha balloon which 
prevented the entrance ot a trace of escaping hydrogen. 

Im this way spartmen* of air were noBscfofl at vari¬ 
ous height* «" July, 1*07 Another forts* of asps* 
manta was mad* on ths Atlantis Ocean from tit* 
"Otarla," Dot the salt contained In the fog air mad* 
the electrical contact* tfflrsUahla. 

The specteett* ootfectad were too small for ordtaary 
chemical analysts, but they were footed, for apeefcl 
methods, for argon, neon, and hritam. Argon and ■*«, 
were found at all height*, from 35,000 to 4fljEK» leaf. 
The eharecterletlc yellow line of hahota appfore* ta 
the spectrum of moot of the specimen*, bat Bottom < 
helium was found at tbe hlghfst tar*! foot) , 


A new (-Inch, wire-wrapped rifle, with ballistic* 
Identical with tb# fl-lnch rifle of ths modal of 1337, ts 
to be bn tit |n which the am of a toper lor quality of 
■tea) In the fob* sad tho Substitution of a wtr* envel¬ 
op# for the start Jocks* will not only greatly tncresfo 
tha elastic strength *t the gun but will redoes tha 
weight about flf per mat and wtil so m ew h at reduce the 
coot A new dtrtfln tor a lMnch wire-wrapped mor¬ 
tar, of the same power but weighing 10 par coat ltm 
than tha 13-tach mortar* new In our fort! Hoo doo*, 
has recently bean completed. Hie qesetton at Areola* 
Is the moot serious am confronting tb* Board of Ord¬ 
nance. Extensive tests with the 0.30-esHbar rid# have 
shown vary dearly that the arortoa la three of four 
time* a* rapid with a propelling charge of flftre- 
giymrtn powder **4rtth-<m* of nttreeeltatam pored*, 
and that ths tempseitan'ba* a great <ta« to <Jo wit* 
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M«5«r eoMtmctltm * 

gMi tfrlfi dfr h MM ailw. of which 

r M|f^4HW^ Th# estimated «M is over 
nMn VM dolllrs 

'fate M*l * «»• T*htf ItoOB" Dalit to the plana 
wdtfeo?««*rO 1* Loder of the Dutch navy ud 
tf&PtV »«*** «w for the Hudsoa-Fulton Ostebn- 
tfm*h to* Mo« rigged at the Brooklyn nary yard 
tW#ttwM$*rvlBtesof HeerE j Beutham, construe 
tqr # the royal «Avr who built her 
thyt^doJboet destroyer “flMMr* built by the 
Bath Iron Work* of Bath, Mo tor the U 8 asvy, baa 
reafintbr completed the flrat of her official acceptance 
trtfiM ww the measured hoot oooree off Rockland, Me 
The average of her lire top*peed nun wae If 7 knots, 
wafts o*a m was mad* In 1 minute 414/e second* or 
fit U>* (fit* of M 7 milee ao hour The latter la nearly 
tun* "knob tamer than the beat (peed of any boat In 


The Xfioate—BomeOberland electric railway In 
Bwttaarland has Installed automatic iatse at 1U grade 
otpeatns* When the bow trolley of the ear cornea In 
neatest with an auxiliary wire run close and parallel 
to the main trolley wire, the current pi—■ through 
the auxiliary and operates a motor mounted on brack 
eta on the iron gate poet owtaglng down the gate end 
at the aunt time lighting lamps and ringing a belL 
When the car baa p—a the gate automatically re 
turn* to the vertical position 
The Panama Canal authorities hero appro red the 
pnn hoee of a 10 Inch pipe-line euillon dredge tnede to 
order for nee eitowhere by the Blllcott Machine Cora 
pany or Baltimore but never need Thu le expected 
to be in nee before the end of the present year on the 
hydraulic Dll for the Baton dam making the fourth 
auction dredger engaged in that work while a fifth 
will probably be addad next year When tbs dam la 
nearly complete some or the dredges will be removed 
to the central division as the water In datun Labe 
rises sufficiently to permit dredging It le estimated 
that same 4 000 000 tons of metrrlal can be more eco¬ 
nomically removed than by (team shovel* 

Except for a few short distance* touting 117 mllee 
automatic block signals now extend from the Atlantic 
to the Pacific Chain According to the Railroad Age 
Oaaette of the dtataaoe unprotected by this system 
83.4 miles on tin Southern Pacific la the Sierra Ne¬ 
vada Monhtalna uses the electric train staff The 
next longest gap 10 miles In length occurs where a 
change of line 1« about to be mule The remaining 
gape are due to bridges end point* where changes are 
la progress. The Hue thus operated by the block 
system extends from Jersey City on the Atlantic to 
Oakland on the Pacjflo over a total distance of S 24S 
mllee and It include* the Lehigh Valley Railway to 
Buffalo the Lake Share A Michigan Southern to Chi 
eago, the Chicago A Northwestern to Council Bluffs 
the Union Par 16c Railway to Ogden and the Southern 
Pacific Railway to Oakland. 

B wary remarkable demonstration of the possibilities 
of producer gas enclose for small bents requiring lea 
then BOO horsepower has recently been mads by Mr 
IT L Aldrich In a boat built for tbs purpose the result* 
being described hi International Marine Engineering 
for August The boat la 4® feet long over all 8 feet 
beans and 8 fi feet mean draft, end Is driven by a four- 
cylinder four-stroke cycle engine of SB horse-power 
and can cover between S0C and 800 mIM at an average 
•peed of | to 9 mllee an how on one ton of pea anthra 
otte fftteh a plant tin be conveniently and safely In 
Stalled on coastwise schooners In the lumber end ooel 
trades fishing add oyster boats and the like and in 
addition to the greater safety with anthracite at |4 
a ton tlri ooet of operation le about onb-tsnth that of a 
gsesUna engine of equivalent power with gasoline at 16 
bents a gallon 


A tests terry nervtc* between Efissntts In Germany 
add TrsDeborg In Bweden baa recently been opened 
ctevsyhw train* arrofi* *6 mile* of open — by mean* 
of which through train sendee from Berlin to Stock 
holm ft kew possible. The tenjrboom two iff which 
are owned by the Osman government and two by the 
mmA ftate Railway* ate superior kg gbo, speed 
tef Aiiteifimodelfcini to any t» the wfirW and carry a 
te$ teASh 4 4U8 cere set two paiaJM tracks, the 
bgteWri tMta* »WMfiJfi*d Whae teadteg and unloading 
W manttl triaMeir maka +Wfi t* almost no tide 
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Scfimtfftc ArntrUk 

BltcniCITY . 

ricnw—attoa by a wlrel*** telephone, the tavontlon 
of two Usutsnants of the French navy U said to have 
beta carried on between roulon and Port Vendres, a 
dis t a nc e of ist mil* 

The eleetde process iron smelter at Herould on the 
Pitt River has recently delivered a carload of pig 
Iron, produced by the electric process at MB e ton— 
oheaper than It could be bought at tidewater !• Is 
pronounced to be of the finest quality for casting pur 

The electric power station of the government build 
Ihgs at Washington Is nearing (ompletlon It Is 
located In Oarfield Pork near the Capitol and ton 
Meted with the legislative buildings by 7 000 feet of 
tunnel* through which cablet and steam pipes run 
The tunnels are large enough for a moo to walk 
through comfortably so that breaks and other 
troubles can b* quickly located and repaired 

A haste— was short-elroulted by lightning dur 
lug a terrific storm at the village of Olgtnate near 
Leceo In northern Italy on Augnet lllh subjecting 
the low pressure distribution system to a voltage of 
1000 Attempts to switch off the current by the test 
dents sltrtned by the blowing of fusee caused the 
death of Several persons and a number of serious 
burns 

At the Winnipeg meeting of the British Association 
for the Advancement of Science a model wu exhibited 
by Mr 0 H Schneider which he claims will revolu 
tIonise the generation of electricity It consists of a 
collapsible airtight box which when closed sinks In 
water by Its own weight On reaching the bottom It 
Is expanded by a magnet when bein* lighter than 
the water displaced It rises to the aurfoce where It 
again folds np and sinks The Inventor states that a 
full si sod generator ' weighing 600 000 pounds and 
displacing 10 000 cubic feet would generate B0 000 
horae power at practically no cost or operation 

Blootrio-oar aaotormea In Berlin in lubjected to 
three weeks training comprising 30 hours In the class¬ 
room and 40 on the car* In each week The bourse 
Comprise* the usual practice on a dummy platform 
and study of every detail of car equipment as well 
as sufficient Instruction In overhead aud trick equip¬ 
ment to enable the motormsn Intelligently to report 
accidents After the recruit has completed the counce 
he must pass separate examinations by the cir engl 
ueer and the district traffic Inspector Candidates re 
celve half pay during Instruction but to cover Ilia 
cost of training each must deposit 116 which la re 
funded In rull after one year e employment 

Judgment baa Just been rendered In two suits of 
th* Union Carbide Company against ihe American 
Carbide Company for Infringements of tbs Willson 
product patent of lW and process patent of 1896 
The patents are upheld M valid but no Infringement 
Is found Blnos Ihe defendant company Is exculpated 
of Infringement partly on the ground that It manu 
factor** carbide by mean* of what Is strictly a resist 
ante furnace and not an arc and the complainant 
company has alio long relinquished the arc for resist 
anoe heating of the carbide materials It will be In 
terestlng to see what further steps are taken by thn 
latter 

The economical Importance of maintaining uniform 
load factor Is well ahown by comparison or the rec 
ords of the Appleton Minn Electric Company for last 
year and for 1906 prior to the installation of storage 
batteries, in the latter part of 1906 U wu found de¬ 
sirous to maintain a 14 hour service bat cost of con 
tlnuoas operation of the senerating unit appeared to 
be prohibitive Chloride accumulators were therefore 
Installed to store the surplus power when the plant 
was run at maximum capacity during the night and 
capable of giving out a third of that maximum for 
sight hours during th* day The gross receipt* of the 
company Increased by 14 per cent In U»e following 
year In spite of which the fuel consumption for 1906 
was actually lea than for 1806 and asking due allow 
anoe for Interest and depreciation the net return on 
the storage battery Investment wu 14 per cent 

TBs diary of a traveler from New York to Chicago 
by lnterurbaa trolley’ lines published In the Electric 
Railway Journal of August lltb show* that the limits 
tlon of electric-oar lines to cities and subarban die- 
trietSia* thing of th* pest and that such systems are 
no longer Inatalleffito supply purely local needs or t* 
feed railway* The first 11! mile* wu covered nod 
Strictly speaking on a trolley car although most of 
It could have boon, but by the elec trifled New York 
Central Railroad to Hudson N Y as a matteT of 
ensv—lease Theses to Chicago all but 7* of the 1141 
tnOm was traveled on trolley line* In a running time 
of 4* heart and ft tainate* at a oost of »18 47 The 
•Other describes Us Journey u most pleasant and 
emnfnriable, revsaUag many attractive parts of th* 
notmtry uneeea by th* steam railway travelers sod 
tqteads to repeat the trip finding that the running 
t- ttffie «n be tedaesd by over 10 boon. 


*** 

SCIENCE. 

Ovihant hu studied th* disturbances of rsapt mtiO C 
of various animal* confined In an atmosphere In 
which acetylene was substituted for nitrogen th* mix¬ 
ture containing 71 volumes of acetylene and 11 vol- 
umes of oxygen A pigeon died In 30 minute* a rab¬ 
bit In 40 minute* while no effort was produced on s 
tortoise The respiration of frogs was arretted but 
when the asphyxiated frogs were brought Into the open 
■lr they soon recovered heir normal condition It 
appears from these experiments that a etjkne Is far 
leas poisonous than carbon monoxide but It should be 
n-mesnbered that poisonous gases act very differently 
on different animals 

In a reoeat number of Ihe Scottish Geographical 
Magiulne a lalm la made on behalf of the British 
government to thn Island groups uf South Georgia 
Scuth Orkney 8outh Shetland Soutl Sandwich and 
Orahnm lead nl In (hat pail if Ihe Autai tic con 
tlnent nearest tu Amiri a Tlivtt* Islands am dt lared 
ti be a dependency of the l atkland Islam* Here¬ 
after no whalers will be allowed to fish In those 
coastal waters oi to make use of the harbors altli 
ont buying an annual license at the Falkland islands 
This Is Ihe first serious attempt to lake puaseaalon of 
any censldcruble Antarctic area llie Antarctic conn 
try Ih now the sene of a bilge icvlvlng whaling 
tiade 

Time la a curious fieak at tin earth a poles and when 
Hr took says that he reached there at 7 oclock In the 
morning or luesday April list 1908 hla statement la 
without certain meaning Presumably he carried 
Greenwich time In which tables foi navigation are 
rale ul lie 1 Bo at the time of his dlwovery ll was 
2 In the morning nt New York As this meridian runii 
to the North 1 ole as well as that of ( reenwlili Its time 
also applies So does the time or every other merl 
dlan and In cniiH.|iin c at the same Instant It was 
also 7 oclo k Mm day afternoon aid every hour min 
ite and sec on! In between until 7 o clock Tuesday 
afternoon At l ith the Noitb and the South Pole It la 
always Iwo days at c i c and every day laals for forty 
eight hours 

The observed a < deration of the mean motion of 
Fnrkes round wbh nl Ont attributed to the effect of a 
resisting medium I ut subsequent changes In the can 
el a motion have made tills hypothesis untenable Prof 
Hackenberg has male a preliminary research which 
Appears to Indicate that Ihe observed hange* may be 
pi odured by the or tlon of iknoe awsrma of large mete- 
Ola Rlelas ccrnct Is known to have been affected by a 
■warm or current of metiora whl h doubtless caused 
the division of the com t Into two parts In IBM 
fharller published an elsboiatc Investigation of the ac 
celnratloni of the motions of comets which I* In har 
ti ony with Hackenberg ■ theory Hai keen berg promises 
soon to apply Chorllers results to the motion of 
Imkes comet 

A Sermon Inventor Otto Nl olal claims to have In 
vmtid a new method of -welding alumli lum using a 
n|e< lolly prepare 1 metal taste with dlffticit Ingredl 
ei La At a rertiln host thcie Is rormc.il n mliture of 
aluminium oxide and the paste width gives rise to a 
chemical compel id whoso nature Is not vet deter¬ 
mined Excellent welding is obtained for the metal 
or nearly all of lla alloys without nny special precon- 
tlon* »or aluminium Ironrca inch ns ore used for 
German torpedo mamifi turn which ecnlaln 90 per 
cent ropper and IP per nt aluminium It Is required 
to add fiiely divided aluminium powder to the paste 
This latter moat 1« used In all i-cse# In presence of a 
gloat excess of the metal so as to form the above- 
mentioned tompoui d to secure the proper welding 
He also solders nliimmliim to other metals an h as cop¬ 
per lion nickel etc In this woik he ians large 
pieces of metal oi again thin sheet metaj or wire* 
with good results 

•tor* than ono* ll lias boon untried In good faith 
but erroneously that diamonds had been produced In 
blast furns e* In 1896 J Frank treated various prod 
nets of the blast furnace with adds and obtained • 
residue composed of titanium cyano-nltrid* mixed 
with brilliant ciystul* all of which except one were 
very minute The c rystala were not affec ted by mixed 
nllrir and hydrofluoric arid* which dissolved the tlta 
ntum They showed no facets end were very fragile 
bat as they were not attacked by any acid rranlt 
assumed them to be diamonds Nothing further was 
heard of these crystals until recently when the sub¬ 
ject was reexamined by Johan—-n In Ihe course of a 
study of the Incrustation* formed In two blast fur 
run of which one bad been In operation 14 yema 
sad the other 4 years Jobimorn endeavored to ob¬ 
tain titanium cyano-nltrM* and he succeeded but 
found that compound mixed with fine sandy particles 
which were not attached by hydrofluoric arid and 
were altogether simitar to Franks cryitsls But the 
particles refuted to burn In oxygen fused to an opaque 
mass In the oxyhydrogen flam* and dissolved com 
pletsty In fused borax Analysis proved them to con 
slat almost entirely of alumina. 




A* AUTOMATIC UMTAIO TOO-OMALlStt KTtkZkm 


In[i rest Inn cxporluicnls h*?s bora curled out 
apon the Belgian State Railroads with a nsw system 
or signaling lu fogs a system whleh la tbs Invention 
of Mr W de Ituytnr fan Btevenlnck, a late officer of 
the Holland navy now resident In 
Hriiaerle The Important restore 
nr IhlH device la that It J( absolute- i 
1) anlomiitlc In lie operation, the 
d< tonatur* being electrically trod 
by the train I tael t, and In such a 
manm r that a powerful anouatlc 
Rlgnnl Is (Iven beside the track 
The signal Is entirely Independent 
or the operator though operative 
In conjunction with a visual signal, 
and always gives an adverse signal 
should there be any breakdown In 
any part or the apparatus 
The detonator signal Is retained, 
because it affords the most atrllc 
Ing and rartaln means of warning 
tha crew of a passing train and 
cannot liy any possibility be nils 
understood An accident would 
therefore be directly attributable to 
willful negligence on the part of 
the engineer j 

The apparatus comprises s small j 
waterproof pillar bos mounted be¬ 
side the track flttud with a trum 
pet fat Ing the direction of the ap¬ 
proaching train, this trumpet being 
pirn ed on a level with ths engineer 
In the cab of the locomotive. In 
this box Is mounted a large wheel, 
provided with a peripheral maga¬ 
zine capable of holding fifty cart- 
rldges In grooved aotkets. The 
forward action of this wheel le oon 
trolled hy a pulley and counter¬ 
weight, whlih Is wound up like ths J 

weights of t clork and which will 
make one revolution of the wheel clockwise This 
wheel thrusts forward one cartridge at a time the 
cartridge being brought to rest In a small space In the 
nock of the trumpet by a spring buffer 
The detonator (Klga. 3 and 4) comprises a cartridge 
case a, to the outside of which Is strewed a small 
metal cap h In this tap Is Inserted a strew < lnsu 
In ted from the tap Usclt by a small tube of ebonite 
which tube also carries a short length of platinum 
wire, one end of which Is soldered to the point of the 
screw and the other to the cap b whhh Is Oiled with 
guncotton The tarlrtdge Itself Is loaded with com 
mon black powder, and Is t loaed at Us outer ond by a 
wad I Ths Insulated screw In the cup Is connected 
with one terminal of the battery and the cartridge 
cap Itself with the cither terminal the < In lilt being 
broken at tbs tall Ths approarhlng train as It passes 
the apparatus closes the ilrtnlt, either by means of 
rail contacts or a treadle placed In the trai k and lm 
mediately the circuit Is established the platinum wire 
In the cartridge cap becomes Incandescent and Ores 
the guncotton, which In turn detonates the cartridge 
Ths sound of the explosion Is deflected through the 
trumpet as well as tha gases of Ignition while the 
wad of the cartridge la blown to the ground through 
the curved tube F (Klg 1) Under the force of the 
recoil the cartridge case Itself Is ejected from Its 
socket In the raagaslne wheel, and falls Into a box 
(Pig. 11 whence It can be easily recovered Imtnedl 
ately after the explosion the magazine wheel, under 
the Influence of the counterbalance weight commences 
to revolve bringing the next cartridge into the Bring 
position In the neck of the trumpet, the extent of Us 
tiavel being arrested by the buffer already mentioned, 
which Insures Its coming Into the correct firing post 
tlon This brings I he apparatus Into filing position 
Again The i mpty cases can be > ollectsd and may be 
terharged, whlih serves Vo reduce the working oosl of 
the system The rail 
contact can be placed 
either alongside the de¬ 
tonating apparatus or 
some distance in advance 


prevailing conditions A1 
though ibe circuit Is 
eetsbllshed and the de¬ 
tonation Is produced as 
the front wheel of the 
engine passes over the 
contact, and the appar¬ 
atus Immediately reset* 

Itself, subsequent firing 
by each successive veht 
rie of the train Is avoid ffntrflus gMa at trap \ 
ad hy means of a relay, 
which cuts out tha whola 


HIM# 


dm* will the 1»( trata/h^pttaed , fcoto-ra deoto tod tt* WtfrpBSttiMB 

completely by The refer than hpeM tasUaUy, sad the wlw^ tUg 
■eta everything la rsadtaeas fpr tbs Md trato. la MWMiM. M 

this way useises expeadftnre of the cartridges is parataa yAfritrwd. tblfrjW jpSfgfe , 

avoided, only one being fired tor seek train. warning, Sfld Uw tost eatfirtfig * 

Should the line he ek*r, ths apparatus la out out of the gaoling a mgt eotoht* pi* 'hy 

of action, and no signal Is given A detonator la fired kicking the apparatus Mtomatftdtf, gad tMr normal 

*•»ttrowt ha 
train* pass hy antll th* ptfenty 
Is recharged wttfc i*rtrtt**A Mttfi* 
the train engineer winfuUy Igfeero* 
the step signal 

The Sdglsa expertaaaw, which 
wore of a searching natpre, eofr 
dustveiy eetmbUehsd tha eAdancy 
and reliability of this lngantpus 
system. 


Besides being harmful parasites, 
liable to work considerable damage * 
wherever they take up their abode, 
rata are known to ha tha dinger 
on* agents of propagation of In¬ 
fections diseases, especially bu¬ 
bonic plague. Invading fr*dy any 
vessel lying at anchor In harbors 
where that terrible scourge exists, 
they will carry contagion with 
them to any port touched hy tha 
ship, and accordingly present a moet 
dreadful danger which It la hard 
to fight 

Many method* have, It la true, 
been suggested during th* last few 
years for the destruction of rats, 
but none of these has proved fra* 
from serious drawbacks, “imok- 
Ing” by means of sulphurous sold 
gas Is, for Instance, liable to harm 
the cargo, while evicting th* rets 
with Illuminating gas Is not free 


iff AUTOMATIC 700419M ALIMS Ary AAA TUI M01 MAILiOAD*, 

cnly when the signal arm la at danger, or when the It 
signaling arrangement breaks down fa 

It Is obvious that the apparatus may be set at some 
distance from the signaling operator's cabin, the occu- B 

pant of wblcb through not bearing the explosion, may o( 

not know whether the signal Is fired or not This th 

event Is Ingeniously guarded against hy means of M 

an alarm lo the operator's cabin, which gives Indies- or 

tlon that the explosion warning has been communicated at 

to the engineer of the train Dlrortly the detonator Is 
fired a <ontact la cloned and a circuit established with gc 

nn electric alarm bell placed In tha signal cabin This bj 

bell continues ringing until the operator acknowledges to 

the intimation by breaking the bell circuit by the th 

movement of a switch Similarly, Intimation of tha as 

curtrldge exhauntlon of the magazine wheel Is con B f 
veyed to the signal operator When the magazine has m 




A* It 1 a nans of thess methods 
lends Itself to general use at any place Infested by th* 
fearful rodent 

A Viennese engineer, Herr von Florentln. Baron of 
Blederhelm, has recently performed. In th* presence 
of representatives of several administrative bodies, 
the Imperial Navy Office, etc., at the Chariot ten bo rg 
Municipal Electricity Works, some interesting tests 
on an extremely original device, by which ths rats (or. 
any other vermin) ere literally electrocuted. 

This patented apparatus takes advantage very In¬ 
geniously of all peculiarities of the rodent. Attracted 
by cariosity toward an electric lamp or by gluttony 
toward an appetising morsel, the animal Itself closes 
the current bound to kill It In a maximum of 60 to M 
seconds. Access to th* apparatus to always free, even 
after this has been filled with several electrocuted ani¬ 
mals, and, os shown by experiment, no rat caught by 
tb* electric trap succeeds in eocaptng Its fate. 

One of the moet Interesting features of this scheme 
to that continuous, alternating, or tbreaphas* enrrants 
of low tension, e a, 110 to 1*0 volts, are quits itjffl- 
ctent to electrocute the animats Bach currents era 
available at prevent nearly everywhere, and especially 
an board ship. Should no electric installation he 
available. It would he sufficient to provide a small ac¬ 
cumulator battery, which In aplte of Its lower tension 
would produce quit* similar effect*. 

Th* apparatus can be so arranged that th* electro¬ 
cuted entrust itself signals Its execution to any desired 
piece, advising tb* watchman by nn electric bell, or 
the lighting of s red Incandescent lamp, that there are 
earn* killed animals to he removed the low tension 
of the current excludes any danger to men. and pre¬ 
vents any accidental electrocution of domesUe sal- 
mala 

The photograph reproduced In Fl» 1 shows the mo¬ 
ment ths rat prepare* Itself to enter one of the pigeon, 
hole* of the apparatus Pig. I represents the electric 
(rap open, with an elec- 
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«ettr Theaa trouble ere lortnasteiy net tut m> 1 
«w Or Qtn**tw» describee mml (tnu Tbe fim 
A nor* type <*&**«# oatiote Ur artistry ttatoe tana to eaaentiaUy temporary tod consists ehtifly in 
$te *rn fmm Msw* kr • Gamut tan. tha ladtryinaUon and photophobia which compel# tbe 

4AM balds to allow mm ta sot# the afeet ef their patient to doaa bU eyas Tbe trouble begin* 


As ekcwh tat *1*. 1 ttaa llmbar-poie at a field gua 
ms B* pad te «a obaarttag atatk*. Ttaa eartrtdgas 
M onrried tn ttaa Unbar caa# The port is tatacad 
ae Qm » can owing vertically A special 
pacta * pa ttaa crowd 

Before erecting ttaa pola a rope laddar whta 
tt teed to place. Ttaa npa ladder la tightened 
metioafly aa the pole ta twang toto politics 
taattra iblald wbaa pot la aa* la earrlad 
ttaa gnn Unbar tnu and oa tha oaaa frame 
aene Urns serves as a foot root for ttaa 
oa ttaa Unbar AM ttaa Instruments mad 
tlon are earned In raoaptaolaa below ttaa 
waU aa la ttaa Unbar eaae lteeli 

Ttaa operator la eqnlpped with a atrap and 
uaazui of wtafah ha attactaaa talnaall to ttaa p 
rope laddar may be fitted at ttaa top with aa 
mat aonsrttlag of two ropo eado and a tranavan 
an which the operator may neat hUaaalf (i 
Inataad of a ropo laddar tha port 
may be provided with lateral ruga 
which when out ot uae ara folded 
and received la rareaam ttana 
eliminating any rtak of Injuring tha 
taonaa 

Fig 2 rsprsssnt* the limber of a 
16 centimeter bowltaar The ob¬ 
serving atatloo la similar to ttaa 
one shown tn Fig 1 with ttaa as 
caption that It Is made up of two 
pole* fastened and to end 

In Fig 1 an ammunition oalaaoo 
la rapraaontad tor Individually lo¬ 
cated field guns These oao be 
tamed ap eo that ttaa bottom con 
stltutao the front of ttaa (hield 
The armor la thicker In front than 
oa the (Idea and roof Below tbe 
bottom la located the bos contain 
tag tbe oboervatlon ladder which 
la likewise armored Ttaa laddar 
1a of tha telescopic type and can 
bo extended and ooUapaed by 


i of the first picture a 
moot eaaea the closure of tbe eyea for a few ear 
la all that la required The ipeetator appears tc 



Ilf t —Three a eetiau obsarratloa ladder. 


I ot a tackle It Is equipped with a top seat, there ara trouble* of accommodation accompanied by 


telescope support and map table all foldable 
Fig 4 rep r e s e nts a three section observation car 
The observation ladder la swung up by i 
winch and tackle Because ot lta height tt 
held by guy wires All the necessary l 
such as telephone* etc are Installed ta tba driver a 


headache and great difficulty ta reading writing and 


Ophthalmias of this a 


e not usually alarming 


that tbe persistence of Impressions on the retina de¬ 
pend* upon the elie of tbe retinal image and that ttaa 
peralatanee 1* leu for near than for distant objects 
Consequently in a moving picture hall tha seats near 
Ml the screen are not the beat 
III Fatigue le caused by luminous Imp re s sions 
which are too strong or too weak According to 
Charpentter 1 * researches tbe perslstem« of luminous 
Impression* diminishes ae the Illumination Intresau 
and conversely This law Is confirmed by the pbenom 
ana of moving picture# Bright and strongly llluiqln 
ara more fatiguing than others and most 
ttaa abrupt transition from black to whit* 
right 

to the theory of tho cinematograph It la 
produce a regular and rapid alternation of 
ecllpaea In order to obtain them results tbe 
moving film are perforated will bolea 4/6 
Into which mechanic at fli gone enter and 
the movement ot the film tnd bold It 
esenry period Bnl la time thorn p rfera 
worn end a certala amount of play is 
causes vibration and blurring of the 
fault apparently trivial la Increased In 
proportion to tha magnification ot tba pro¬ 
jected Image 

V In order to prolong the speo 
ta le some operators move their 
films wlih the minimum speed 
physiologic ally ne easary to pro¬ 
duce the persistence of the retinal 
Images Hence the eye la com 
pelle I to make an effort to retain 
an 1 superpose the mu eestve pic 
lutes end this effort neceaaarily 
ataea lettnal fatigue The soar 
lug 11 blue glosses has been rec-oin 
men led tn order to avert these In 
convonlot res lh director of the 
PsthS establishment St Bordeaux 
suggests moving the hand with 
the flngi rs ae] ante I so as to form 
a perforated screen before tbe 
eyes Dr Qlnestous rightly re¬ 
marks that this devl * Is not very 
pra ttcal 

The evil Is not very gnat It 
suffices to recognise its existence 
Those persons whose eyes are 
fatigued by vlt wing moving 11 t iron have always the 
recourse of giving up this form of amusement There 
are many worse privations—t csmos 


1 treatment Tha bast remedies are rest and mild 
eye-wash os containing oocalne and adrenaline The 
It may b* said that observation wagons are by no principal causes of tba difficulty must be sought In tbs 
means new In fact they have bean used aa far back 
a* In tha fifteenth century for scaling the walla of 
Later they 



To allow people conveislng by telephone to see one 
another la known to be tbe ultimate goal of those In 
ven to re to whose labor we are Indebted for the evolu 
tlon of telepbotogrnphlc apparatus Ae the problem 
did not so rm admit of any irartical solution tnven 
tors have In fact been satisfied with transmitting by 




qfr* tit# btahM# 
Mttteaai- 
m Urn gad i . 

nt UM» 

* mm i 


band vntlng SDd the 
like A cording to 
reports Just received 
from Denmark a sat 
Isfac lory solution is 
now iffered In fart 
two young Danes (the 
brothers Andersen) 
recently called at the 
offices ot Polltlken 
the w ell known Cop- 
sober n dtlly In or 
der to eulmit to tba 
editor the principle 
r their 1 lea partlcu 
la rs of wbkh cannot 
yit be given out Uo 
like tbe Korn appar 
stua optical trans¬ 
mission according to 
tbeir scheme Is not 
effected by means ot 
any material sensitive 
to light each es sc len 
lum nor Is A picture 
produced by phtto- 
graphic or mcrhai I 
cal means aa In til 


Steta * 

Itet teta lteiuin 


Fig, l. fift fti i.teia Uddeatteatedd. 


L—Teieaeaplag ladder 


NBUU IfUMO FOB AtaTTLLZlT rum 


m ftSefitrn bund to- tn* ttaa projecting apparatus make tbe aaalng of mov 



tecta Id be aa sharp aa poaaible for the corresponding 
dr last t*mm ara magnified In projection to overly one 
tkr bsndrod thousand tunas their area and the defects of 
<h* stopbsae araatsgalfisd In the same proportion 

' *tt tt m spectator Cbarpatatler baa proved 


place slmultanc ously 
so as to repro 11 « 
any objects sitnatsd at ttaa lending station In their 
natural colon and motions ttaslr dimensions how 
ever bring reduced 

Tbe apparatus ta connected by a coots t win th 
telephone wire when tba SeonaUc or optl si err i v 
can be thrown alternately through tl e II ie Ti - 
operator 1a ttaua able at will to show bimtclf or to 
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brine before the eye# of the person at the other tod any 
ubju In he nmy like to show him. A* the apparatus, so 
re I from being necessarily located Immediately braMe 
the telephone tan be used within a considerable 
range provided the contact be obtained, the poealtrili- 
lie* of thle Invention an obvlooaly many Farther da 
IhIIh will be awaited with Interest. 



In the January, 1900 number of the Journal of In¬ 
dustrial and Ktiglneerlng Cbemletry appeared an edi¬ 
torial lie content* being given here In part 

The agitation agalnet no-called patent medlcdnee, 
which culminated In the National Food and Drug Act 
of 1%7 a)eo haa nerved to awaken the public to the 
many deception* which are being practised, and the 
many wnrthlena preparation* for general domestic im 
which are on the market The reanltn of thli move¬ 
ment have lieen flrnt, to force a great many of tbe 
more palpable fraud* to be withdrawn from the mar 
ket, and anccind to provide for lbe correct labeling 
of all otberi, an that the purchaaer may be In a pool 
tlon to buv Intelligently Only those material*, bow 
ever whhh may be r Inarmed under the head of food 
and drijge fm the human system tome within the 
etope or till* InglHlnllon ' 

I he writer me ntlone fake remedies offered In the 
ninrket for the trrntuioiit of hard water for liollera 
and other produite uacd In quantity In the Industrie* 
He conclude* with an appeal to the chemical profem- 
slon to lake meaHiirer In euppreea them cbemlcnl 
fnkea both by loglelatlve and educational mean* It 
la hard lo see why people are so eaally led Into bellev 
ing etalnoienls made In iidvertlalug literature even 
If Indorsed by Ihoae In pnrltlon* of Importance who 
either out of Ignorance or Indifference have railed to 
liiveatlgete teat* made tic their preaonre before going 
on record a* having wHueaaed them 

Borne ynenc ago a sample of a chemical soppoecd to 
render wood Brpproof was eubmltted lo ua for analysis 
A careful examination -proved It to l>e common table 
salt for which a price of 26 cents a package (about 
one pound) won asked and undoubtedly was paid by 
■core* or buyers. We know of raiima that Mlt acta 
to a certain extent as a protection but by no means 
does It make wood fireproof and at the beet It la 
worth lees than I cent a pound Some time later two 
samples, ono a pink and the other a blue chemical 
were enbmltted to m for examination A circular 
slated that the blue chemical added to gasoline would 
render It non-eiploalve the name was claimed for 
the pink chemical If added fo kerosene or coal oil. 
The circular also contained a number of testimonials 
from persona whom one would expect should know 
better but undoubtedly they were not thinking deeply 
enough to consider what hnrm could grow out of their 
Indorsement Ono or the testers, the chief of the Are 
department of one of our large eastern cltle* slated 
that In his presence the chemical was plnced In a can 
containing gasoline Ihe fluid being Ignited tn lice can 
Mid poured Into another containing gasoline without 
exploding either of them Wc wleb to etate that the oil 
termed gasoline la nnt explosive and If Ignited In an 
open can will burn with a smoky flame so there wan 
no merit In the material added It Is entirely differ 
ent If gasoline which haa linen kept tn a partly empty 
can for some time Is brought in contact with a lighted 
match or candle or If the can should Im oimned near a 
flume or light of any kind an an explcmlon will be 
the result of such careleasnea*. The explosion tn due 
to the gases farmed In the can and these mixed with 
nir are highly explosive but nothing known at pres¬ 
ent will prevent thle except precaution And If there 
were a remedy It would naturally have lo destroy 
the qualities of the gasoline which make It valuable, 
that Is 11 h ability lo vaporise rapidly and at a low 
Icmperatnre We made an afmlysls of both chemicals, 
which were offered nl in rents a bollle containing less 
than nil mime of mate flat and found them to be com 
neon table -mlt clyed the colors above mentioned 
"hut sttrads the attention of the general public at 
piesent ts s material rupponed to make ashes burn 
It Is sold nnd to our personal knowledge was bought, 
nt very fancy price* Wc took the tronhls to analyse 
a package and found that It contained powdered cal¬ 
cium carbide with to per rent of free lime and coal 
dust Whether these Impurities were purposely mixed 
or ihelr preecnce whs due to an Inferior grade of car¬ 
bide we did not consider sufficiently Important to In 
vestlgate Any person of average Intelligence ought 
lo know that nab Is a mineral admixture of coal nnd 
la non-combustible All statements made by carol ww 
Investigators to tbe effect that tbe addition of any of 
these compounds to their coal Increased the valorise 
o' healing power are ridiculous, and the good reeulta 
**lft only In the Imagination of the user The effl- 
cleat way to obtain all tbe beating value contained In 
tils fuel Is to have proper grates and draft facilities. 
A** to keep them clean Clinker and ash should be 
Ihfaoved by frequent raking since loo bard railing 
ftrrie* a large quantity of unbninc mat into the ash 


There ars hundreds of other oftapeund* of a similar 
nature, which flourish loaf mmgh to flttto* pretests 
of the "discoverer," sad we esaaot nanttou the reader 
too emphatically to atop to ooesldor the feasibility ft a 
scncalM discovery before buying ft and rsetanmaftd- 
lag It without having seriously Investigated He merits. 


A very peculiar Halt (Tefrodos faheho), which Is 
railed "tshak*’by the Arabs, 1* found is large numbers 
In the Kile nt Ugh water The fahak bOtcogs to tbs 
group of globe Sshea. In Its normal condition ft is 
ten nr twelve inches long and of slongigsd Asps. A 
thick mucus rovers its entire body, with the excep¬ 
tion of tbe abdomen, which bears numerous spines. 
The flsh has a thick head, with a broad forehead And 
protruding eyes. The dorsal and a sal fin* an small, 
circular, and transparent, the caudal flo la larger, 
and of orange yellow color In general, tbe colors of 
tbs fahak are bright and harmonious. The back la 
very dark blue, the lidos are striped bios and orange, 
the abdomen Is yellow, and the throat snow white, 
Tbe mouth Is of peculiar shape; each Jaw being divided 
In the middle, so as to product the appearanoe of four 
large teeth, whence the name Tetrodon, meaning four- 
toothed 

The most Interesting peculiarity of the fahak 1* Its 
power of Inflating Itself like a balloon, by drawing In 
a large quantity of air Usually ft swims In the man¬ 
ner of other flaben, but when danger threatens It rises 
quickly to tbe surface of the water and Darias to 
pump air Into an extension of the gullet By this 
means the abdomen or the flsh soon become* so greatly 
dletcnded that It exceeds the rest or the body In else 
The fleh loses Its equilibrium, turns over sad floats 
on Its bark, and at tbs sams time tbe spines of the 
abdomen are erected By thla transformation the 
rnhak la protected against the attacks of Its enemies. 
If one of these nixes it, the aggreseor lx wounded by 
the ipjoes and thenceforth leaves the unpleasant crea¬ 
ture alone If Ihe inflated flsh I* grwped by the hand 
It endeavors to draw In Bill I more air, aa If It were 
well aware of tbe Importance of this action to It* 
safety When tbe danger Is past, the air escape* 
with a alight hiselng noise, nod the flsh gradually re¬ 
sumes Its normal form. 

The fahak I* found In many streams of Waat Africa, 
hut most abundantly In the Nile which It ancends 
from the Msdlterranonu It penetrate* Into the Irrl 
gating canal* and ditches, and there lays It* (IP 
When the flood subside*, great numbers of the fish 
are left stranded and become the prey of birds of all 
sort*. They are alto eaten by the peasants Ocro- 
nlonally ths use ol the flsh as food appears to cause 
poisoning There Is a story of two American sailors 
who died soon after eating the liver of the fahak 
Surh cases, however appear to be very rare, and they 
are perhaps to be attributed to the use or decomposed 
flsh On Ihe other hand the )ugu flsbew, or Japanese 
species of T'lrudon are extremely poisonous. A* In 
the rase of Ihe Kuroposn barbel the musrular flesh is 
harmleea but certain other parts, especially the roe, 
liver milt, but also the skin abdominal wall and In 
tentlnan, are so poisonous that they have been used In 
Inpan as n means of suhlde sod murder from time 
Immemorial In the Asiatic sees tugu poisoning often 
on nr* among sailors and natives end in Japan tbe 
■ale of all spetles or Tetrode* te forbidden by law 
Tbe fahak Is a great source of dellgbt to the Bgyntlan 
children who drive the Inflated flsh around and harry 
them until they literally hurst. Tbe children also In¬ 
flate tbe dried flsh and make haqdballs of them The 
fthak ft often found in curiosity shops, where It ft 
bought by traveler* a* a memento of the land of tbe 
Pyramids. The fahak wee known to the ancient 
Kgyptlsn*. It* representation occur* twice on the 
wall* of a temple at Delr-el-BabarL 

Photograph* Bret**. 

Sunlight, whk h destroy* many organic coloring mat¬ 
ters, also convert* *em* oolorleM and soluble inorganic 
compounds Into Insoluble colored substance*, which 
may thus be fixed in the Interior of tissue*. Bant to 
pertments in dyetag fibers and fabric* hr the agency 
of sunlight have been Had*, raped ally by Perare add 
Qrueve The following are same of tow result* ob¬ 
tained 

Slaty part* by wsight of sulphuric add were added 
to a solution of 1*0 pari* of peuuetum btchroxaate tn 
1,000 part* of watar. While wool and sith fabrics 
were dipped In this eotuUott. dried in a dark rood 
and exposed to smUgflt A, beautiful light abed* of 
brown was produced by from 10 to $0 nlnetse" expo- 

Pnuoiai* of potash gtvee g medium shade d bfttfc 
If white cloth impregnated with thle (aft ft ta pored 
to sunlight under thtok paper bearing a riftout pat¬ 
tern, the design ft >a»gb«M*|l ft bide oh the doth, 
which I* then ringed to **ttv to remove tbe shattered 
iiruMiot* from t«-v port* whleft were eeftnft by <tfc#' 
paper , v 


hid*, 90 part* ft ftriarkr arid saddtopafft 
nftoal perohJortde of un, with ftpra ft 1 ftft 
aoeotdiag to tha abada desired- A short ftpn g Wfr 
•untight develop* the blue color v V 

t&r gnm, sulphuric arid and an a ma o nftml . ftft 
are used to ooeneettoo with tha farfonraftda grftfti 
low pnutdat* ft potash. SaC abadw at* obtained ft 
producing bto*> to above, and treating tha dyed fthrto 1 
with easttio alfcali, whtoh converts tha blue eotoprfMd. 
into yellow ferric exlda 

Gray and "noda" tints ua prodnoed by treating ba« 
(obtained ox drecribed above) with un thftotoh ft ftftr 
galls or Cam peachy wood Bilk fohrtoe can be dyed 
in various shade* ft brown by bnpragnatiag theft With 
copper chromate and exposing to xanltght 

The experiments prove that a oartaft quantity of 
moisture ft required to produce briWunt eotors wtth 
short exposure. Probably many Sabstonare wbtah aye 
employed to photography would produce desirable re¬ 
sult! to dyeing, but they are too expensive to be toft ’ 
for that purpose. 

Ik* Onrraix MpslMWII, 

The opening article of the current BurrtaMixT, Bp 
1769, ft devoted to a very exhaustive dftEUssIdn at the 
wonderful aeronautical meeting at Rheima. France. 
Borne splendid picture* of the more prominent aero¬ 
plane* In (light are presented. One ft these photo¬ 
graph* shows no lea* than three firing machine* in 
the air One of the most remarkable paper* read be¬ 
fore ft* Winnipeg meeting of the British Association 
for the Advancement ft Science was that of Prof 
Ernest Rutherford, tn this paper he explains vary 
lucidly how the modern scientist measure* ft# atom. 
The electrolytic rusting of iron la discussed by Alfred 
P Morgan N W Greenway writes on the compara¬ 
tive weights of reciprocating and turbtoe machin¬ 
ery for marine work. The most notable project for 
Irrigation yet undertaken by the trailed tttatre Recla¬ 
mation Service has at lari been completed, and will 
be thrown open to tbe public on September sard, for 
which reason Albert Wilhelm s excellent illustrated 
article on tbe subject of the Gunnison project (the 
project In question) should be read with mate Inter¬ 
est Prof Albert F Gan* of the Stevens- Institute or 
Technology writes thoughtfully on too progress to 
electric current development In the arttflotal lighting 
field A good practical article which Will be reed 
with profit by the amateur ft Clarence Biggs'* "Fit¬ 
ting Hlectrfc Bella" Dr D T ktaodougal of to* Oar 
negie Institution, one of onr greatest biologists, writes 
on aridity and evolution Prof T J J Bo* has toe 
distinction of being what may be called ad oatronoml- 
■ sl revolutionist- In a paper entitled "The Origin of 
the Satellite*" he aet* forth hla theory that satellites 
are In reality captured bodies, end that they did not 
spring from parent planets os w* now suppose. 

OdiclBl HetsoretogMal Sareerary, flew Rub* A, V., 

A ague, IMW, 

Atmospheric'pressure Highest, 80.8*, lowest. 29.60, 
mean, 30 01 Temperature Highest, 91, daft, 9th; 
lowest, 68, daft, 4th; mean ft wannest day, 88, daft, 
9th, cold ret day, 99. date. 17th, mean ft maxlmem 
for the month, 78.7; mean of mlotomm. Mil. absolute 
mean, 7l«. normal, 78.8, deBcteacy compared with 
mean ft 89 yearn. 1.0. Wannest mean temperature of 
August, 77 to 1900, aaldest mesa, <9 ft 1 * 08 . Abso¬ 
lute maximum and minimum of August tor » years, 

96 and Bl Average daily excess sine* January ftfc 
11- Precipitation- 794, greatest to 14 hoSra, 6.04; 
dot* Jflto-lTtb, avenge for August tor 89 year*. 4 Hr 
Accumulated exesre since January 1st, L16. Oraetret 
precipitate*, 10 41 to 1876, tout 118. to 1189. Wtodt 
Prevailing direction, northwest, total movetont, 7,*U> 
mflto, kveftge hourly velocity. 10J; maxlqmn vetae- - 
tty, 40 miles per hour Wrath or Clear days, ii| par* 

*f ****?■ *1 «t wUfti OM tosh at man 

of preeipttatkm Oocnrred, », Thttoderetoraft: l*lh, ! 
90th. Mean tftipftatttre ft to* summer, ftftfift* 

“*<• Preolfttottoto t*.*#; 

«sj, H4f tM - . - 


TO* «Pu§#r spring wheel, toveftft hr W*e$l£ i 
Pareops, ft turbto* tome, shewn to opetoUM ttOl-, 
ft toolSfcl, 

rralton which has fm It. object th* easy 
rahleft wbett ran it low or £Uk gpbftk 
ftethto ft due to to* SBrintoWiT^ 
tftsi to rerer dtraftien. Z+3% 
unhto actordtor to a* d 
eft euWori to hereto-ft 

,**rer ft wheels Ittod wfth 
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ft «M» 1M *J to* fc Ki i ww i^mn of Augaat 
xtat to on article bonded A Beeord OrteoCtwatry 
MDtWfioat Trip.* to which 70 a pU«« the location of 
• st Jtodt**t*r, Pa. Oast No I la ideated 
«bMt Era or «tt mile# below Rochester wbllo dm 
No * to located at Freedom about oot sod onohalt 
TOStm *bovw Boobetoer asd twenty four mile* below 
KHXborg Thto la s man error and perhaps need 
Mt b« eorraetod M7 only oyenaa Is that I am an to- 
tafpotad reader of yov paper and bat* a few moment# 


Freedom Fa. 


a ut mibu 

To th* Sdttor of th* 8c narrow Ahsduuh 
T h* tact eon ba dlaootoTad by tba physical expert 
meat, that If a owduettog tod is beatsd and than 
partly oooled tary rapidly tba quick ooollnc win In 
era** th* tamperatnra of th* still bot adjaoant section 
Therefor# a paradoxical phenomenon of hast bains 
directly fanerated by cold can ba demonstrated which 
depends on tba conductivity of tba rod and tba pro¬ 
portion of tba port cooled 
The decree of this foereoa* of temperate re Is dl 
rrtUy proportional to tba boat of tbo rod and the to- 
tree and the qulcknsae of the cooling. 

Force used by the heatlns In expansion Is ratrans- 
fOrraed Into beat of rapid contraction by quick cool 
lag md to conducted alone the rod faster than the 
cold tt hetns yet partly hot and Increases It In tem¬ 
perature that can be measured which pioves that force 
from the rapid contraction caused by tba quick cool 
las la conducted akms the rod aa beat 
Lucerne k T Wooo Cnsnowcm 
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To tbo Editor of the Boirjenno Akebioak 
Tbo recent cromlns of the Bnsliah Channel by M 
BMrlot has aroused worldwide attention It may be 
tntoreetlns to know that In June 1801 Boulard and 
Le Oalnpion two French cartoonist* predicted the In 
vaaton of England by a balloon Boulard a drawing la 
entitled La ThllorUre or the Descent on England 
Design for a MontgolMre (balloon) capable of carry 
big 1000 men and which will cast only 300 ooo francs 
There will be fixed to It a lamp which win give out 
a volume of Sun sufficient to prevent IU cooling 
Extracted from the Public late of Thursday 19 Pralrlal 
of the year XI (9 June 1*03 ] Parla che* Boulard 
No 17B BoeSt Den la etc Campion a picture design 
ad and engraved by Bohard la called The Tower of 
Calais, new aerostatic machine constructed by M Re¬ 
main by order of the government to cross from France 
to England In conjunction with M Pllatre de Boaler 
k third and stll) more curioni plate shows th* lnva 
toon of England aa carried out by the combined opera, 
tlons of warships flat-bottomed boats, and balloons of 
all shapes and alias, while cavalry and artillery ap¬ 
proach Dover through a aubterranean passage A 
glance at these cartoons which are reproduced In 
Messrs. Wheeler and Bradleys Interesting work <m 
(hied "Napoleon and the Invasion of England shows 
that tbo Frenchmen of that period had some gift of 
prophecy fanciful though It was Although no alp 
•hip* have been built to carry 9000 men still Zoppe- 
Bn** exploits come does to realising the dream of 
tbo French artist Omutn Ecus Omits 

Brooklyn N T 


T* the Editor of the flowomno Amurai 
I n connect ten with NT* A A. Grahams letter (a 
Ut JSstt* Of August »tb 100* f would Ilk* to say 
that the facts at on* disposal at the present time 
would stem to tmdleat* that sheet lightning la to be 
•Xptoted at high altitude*. 

Ttrvt The atmosphere Is v*rf rare, 

Second U to prohnbl* that to# atmsepberic dart If 
V# Wholly laeklttg to present to bo- smsB qnaaUUes, 
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I 1 would like to aak If nay of your 
reader* bare satisfactory explanations of tba coloring 
(Holst to yellow) of lightning flashes 
Flnebur Mias W H Down 


LATnr-AEEUOAJr T1ABB 

To the Editor of tbs Sucirruio Amuui-ai 
D o you know that tbs total foreign trade exports 
and Imports of tbs twenty-on* republics Including 
the United States In 1907 waa ffi MO 000 OOOT 
Do yon know that of this the share of the twenty 
Latin American republics was 13 077 000 0007 
Do yoo know that these figures show that Latin 
America does more than ooethlrd of the total com 
mere* of th* American republics divided as follows 
Export* to foreign lands |107iwoooo 

imports from foreign lands 1006 000 000 
Do you know that further analysis of thee* figures 
■hows a total foreign trade between Latin America 
and the United States of 8558 000 000’ 

Do you know that this total represent* only about 
one-fourth of the total foreign trade of the sitter re¬ 
publics of the United States divided aa follows 
Exports to the United State# '9818 000 000 
Import* from th* United States 340 000 000 
Do you know that these figures sbow a balance of 
trade against the United State* of approximately 978 
000 000 a year’ 

Do you know that the Latin American countries 
bought tost year from other nations than the United 
State* 9799 000 000’ 

Do you know that from the United States these coun 
tries purchased only f140 000 OOOT 
Do yon know that Latin America purchased more 
than three times as much from other countries aa 
she did from the United States? 

ThU demonstrates the great possibilities of trade 
development for the United State* in Latin America 
John Barrett In a speech before the Trans-Mlaale- 
(tppt Commercial Congreee In San Francisco October 
6th 1308 mid 

Without unwarranted enthusiasm let me point out 
to yon my ponfident belief that the next ten years 
will be a Latin American decade—that all the world 
will be then studying and watching Latin America as 
It now does Japan and tbs Orient and that a material 
economic Intellectual and political alrencement will 
be witnessed In Latin America whit h will rival what 
has been accomplished In the United Btatea Were 
It not for tha lamentable Ignorance whiih prevalla 
throughout the United States In regard to the peoples 
Institutions resources and governments of this sec 
tlon of America this statement would not seem In 
th* least surprising Tboaa of us who have traveled 
from Cuba to Chill and from Brsxll to Bolivia are 
keenly aware that this great onward movement haa 
already begun and that Latin America haa entered 
upon a new st* of splendid activity and world wide 
influence 

Twenty republics varying In ilxe from th* are* of 
Brartl which Is larger than that of the United States 
proper by 900 000 square mils* to Salvador the small 
sot which would take In Rhode Island six times over 
having a combined population of nearly seventy mil 
Hons and a foreign commerce valued at more than 93 
000 000 000 per annum are going ahead so rapidly that 
no man can ntely prophesy the limit of what they 
will accomplish during th* next ten years Girted 
with a variety of climates and of resource# blessed 
with a marvelous Intermingling of cool plateaus and 
tropical lowlands, provided with vaat navigable river 
Systems and long extant of arresalble roast line sup¬ 
plying numerous important product* which the rest 
of the world must purchase and powe ri ng gicat min 
era! wealth and a people of daep sympathies and high 
thtolleetoaUty based on an old and worthy civilian 
tlon they all challenge our beet study and keenest 
appreciation 

1 am Indebted to the International Bureau of Amcrl 
can ReputaUea ter th# abov* data 
Nsw Ttok, NT Ai rare J Tnoju eon 
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To th* Editor of th* ScimvTirtr Annies v 
tour wry lntgrestlng account of Making a Tree to 
Speak Hi th* E*M ef the Bcarrmo Auraican of 
August lffih to rendered more ootnples In Pennaylv* 
nta than to toe West for two reason* First by the 
s y st em of survey* or rather the lack of system la 
to* serf* surveys, and seeond by the tact that they 
•r* ndefi ohtor and consequently much harder fur a 
Throughout northern and eaat 


varying from 17*9 to 1964 The earliest *urv#ya were 
Isolated tracts, tonally taken up by settlsn and sur 
e*nd by ehttosrtty of Warrant* grant** by tbs Pro- 
. torMnra to toF Md >«■ a deputy 

to- w**to to* warrant waa directed About 


10 $ 


1797 explorations were made by agents of the Pro¬ 
prietors of th* river valleys end In 1769 large areas 
were sold to eetilen end the Hue* run and marked 
upon the ground by what Mr Cooke calls the biased 
line or by chopping oft a small *1 Ilu of bark from 
th* opposite aides of the trees wblih the aurvevor 
passed The corners of the surveys were usually 
marked by cutting three notches In the corner tree 
In the direttlon from which the surveyor approached 
It and on the side from whlrh be left It Beside* tble 
corner Ire* the surveyor marked other trees stand 
log near by with tbiee notches on the side facing 
the coiner tree and called witnesses These surveys 
or 1769 wore located In the river valleys and gen 
eratly at tha mouth of some stream of considerable, 
six* affording abundant water power as It came to 
the river In 1773 the surveys were extended up th* 
■nailer streams sometimes tor long distances taking 
tbs land wbl h waa deemed tillable aid this plan was 
followed until 17X1 At this date them aiose a great 
demand for the lands and large bodies were sold by 
warrants to the applicants wbo bal them sirveyed 
and frequently the surveyor had I o rt gard for the 
previous surveys and laid the new warrants on tip 
of the older ones In the year 1*93 a company known 
as the Holland Land Company took warrants for 
thousands of acres located In the noetbern pert of the 
State and sent surveyors to make the location Again 
these surveyors paid no attention to any of the former 
surveys and used the same style of marking as had 
previously been used by the ilder surveyors In 1808 
t< 1804 the surveyors trem the State of Connecticut 
clslmli g under the original charter granted by tha 
King of bngland extending from the Atlantic to th* 
Paclfl ran e Into the State and began their surveys 
and again used the same system or marking paying 
no attention to any of the former surveys This act 
led to what la termed In history the Pennlmlte and 
Yankee war a hi h Inter by the decree of Trenton 
decided that the Tonne tlcut settlers should hold tov 
on teen townships In I uxerne County but that the 
State of Conn* tlcut ichoull release all Its claim to 
other parti of the State of Pennsylvania 

Now after the lapse of from one bun lrsd and seven 
to one hundred and sixty years the surveyor finds 
difficulty with the full meaning of the word In de¬ 
termining how them old surveys were located The 
limber In many places wa* removed beroie the lines 
■were fully settled and where It remains It requires 
a great amount of skill on the part of the surveyor to 
detect the traces of the ax marks In the bark of the 
trees and still me re skill (o count the rings to deter 
mite to which set of suivejs the mark belongs Hill 
difficulty 1* Increased by the fa t that the old autvey 
or* were carried In their lo aligns and oc aalonally 
the marks are found na much aa two miles from where 
they purport to be an I the courts hold that the mono 
ments on the ground are the conlrolUng factor In 
making the location 

To show the Importan c. of making a tree speak 
to determine a location a surveyor recently bsd occa 
Mon to retrace the line# of a survey made sixty year* 
ago The corners were all obliterated Some had 
been tree* some were mile 1 stones and one was 
called a pin# knot A dispute arose over the loca¬ 
tion of the pine kn t A surveyor was called and 
after trying In vain lo locate the i»lne knot from the 
other corners as railed for am* upon a marked Hue 
tiee bearing the date of this particular survey and 
traced It out mill he Bine lo a point where trad! 
tlon said the other line of the survey came to the pine 
knot Making sear h he found s marked tree on 
that line and bringing the two lines to at Intel section 
on the hearings calls I for wve preparing to set a per 
nianent monument when s workman dug up a piece 
of wo id On examination this proved to be tie pine 
knot In question By re novlng II t i umulatlon of 
decayed wood an I dirt tie n>t hw with whlrh It had 
been marked were so learly dinreri lble that the torn 
tl in was settled 

Different kinds of Umber ebow a variety of way* 
of healing over the cit an I some become so over 
grown In a few years that they are more difficult to 
determine than some other species after a much 
longer period The various specie* of pine lone the 
mark* In a few years where they are of rapid growth 
because the hark shell* off Borne species of oak 
and to* bun lock will hold a mark for a long time and 
frequently It I* found that the marks show very 
plainly after a lapse of over on* hundred year* in the 
Connecticut survey above referred to some corner* 
were tree# on which Reman numeral* were e it and 
y*t after a lapse of over one hundred years the let 
ter* ooo be found In th* oM wood of the tree by cut 
ting away the new growth which has closed over the 
flattened surface where th* numeral! were cut Bo 
taking It oil, the tree* do speak and tell on Indliputs 
Me story and stand a* sllant witnesses to th* herd 
ships of the surveyors of that early day in clli blng 
over to* mountains and (earing their trull I tin 
Umber to be foam! by future general Ions 

Millville Pa Bovi fiu-t on 



196 


The ana log oln Idonce of tba report by 
It lent explorera or tbalr looaUon of the North 
e 1 hln a year or each other after the hardship " 
tlon nd axpenae ot life and (unde endured 
In vet In (he effort to find It for over three 
1 Ire I yearn makea any eomparlaon of the 
protein ty of the reporta or tba value of 
the result* obtained dtffl nit If not uupwflt 
able «lth the limited particnlmre hitherto 
ava able 

We prefer therefore to await the verdict 
or he Investigation wh h will undoubtedly 
le made by tie htgheet scientific author! 
lea 1 on preaen a o of the complete evl 


bee been reported * Qmaix&w Ptf*f * 
a the Now Tort Thaos, hr whoeaoowten 
• permitted to she the fif - ' 


opi 1 briefly to aummarlM Mr Peary • 
report f ble achievement aa we did that 
of Ur (00k 

The orlgli end early hletory of polar 01 
ploratlot waa audit lenity ontllned la last 
week* S reT , A nr Iran which alao 
coo 1 are I tho ro| or ed a hleve nent ot Oook 
all le earlier wor of Peary After the 
1 pc into of 1606 when he reached 


87 (I 


N la 


forth he deternlnod to make one more 
effort to rea 1 tl e Pole and the Booea- 
veil was a or II gly equipped by the Peary 
A I Club w I h a 1 the material and Ml 
antlfla a r me a wht h have been proved 
to be n oat essential In polar exploration by 
Corn ander Peary a twenty three yeora Of ox 
perl* o 

I he Roosevelt wt b Peary and bla party 
on boar I left New York on July 6th 1(08 
ailed at Sydiey near Capa Breton Nova 
S o la leaving lure J ly 17th and pro 
oeeded east ro nd Nowfoindland and than 
Straight north through Da via Strait and 
ttadlD a Bay to Capa York Green la ad at the 
southern end of Bmttl Sound Loavlng 
there August 1st the ship 1 roooeded via 
Utah farther p the sound navigating la 
borloualy through float! g Ice often densely 
packed to (ap Sheri lai I Grant Land the 
northern ei d r Klhwnere 1 and oa the 
other elde of the so nd arr vlng there Ssp 
ten her 1st and hr tl e expedition passed 
the winter The farther progreas of the 
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r^s#ssTto «to to* •# tto* 

I to afire**. to H woe only o® ### Ith, 
■liar Mgiigfi— W ***» to to 
tor sorarti dan, that to Itoddartlf to 
eaadad In roreding Capa SherMoa Into*# 
watar and lying up la aa opaatag la to 
#* at to month of to ItorMaa Btrar 


ll the wart Of Inns- 


potato along the ooast 
to Cap* Columbia, ao 


that to sledga party 
to PoU might travel 
them ap oa 


The sledga expedition tor to Foto left to 
'Sooeevelt in three division* on February 
lito Slat and find under Oapt Bartlett, 
Prof Marvin and Com Peary raapecttrely 
to total of an divlalona being 7 whites aad 
96 Baqnlmsux. with 13 sledges drawn by 1*0 

Qpg e 

All of the divisions appear to have two 
bled at Capo Columbia, such of to aappltos 
aa ware required being brought UP from to 


bar February 87th In to m 
tally Bartlett* pioneer division bad paw 
bowing a way north through lagged loo to 
to big lead, a stream ot open wafer 
which ho crossed on to first of March and 
got away north over to loo to remainder 
of to party following toon after but be¬ 
ing stopped on their eeoond days march 
by open water formed by a breath of to 
Ice by strong wind after BartHtta division 
bad passed the spot Two stodges wire 
smashed beyond repair hi to I rat maiUb, 
the teams going hack to Capo Ool unbts for 
reserve sledges. At to end ot to fourth 
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^ttow4*tfcg>*^qNiife«« **«•* who 
««4 felt mm& to *m ***#. *w» Mmt* tu 


tmw* puto trn HwA ua 
<ttt a* fth wt Man* th* <mn twm tar a tew 


WtaUiKmXff th* first Urn* attar theloegwln 
*V «^K On Marsh Uth tW MMl «m gafifclantly 
frtala owr to bg crowd , at tatattar gtgrt km mgd*. 
bWup *»« Xinfn, who bad rm back for alcohol 


■tut «i) frxn Bnrtfctt's turd camp had sat yet cost* 


UP wfth tta AxpodWon (a «ptt* of tta delay nuilni 


din later tier oanght up the main party at tta end 
« tta atath march Tta latter hi tta meantime tad 
hefes titestfilng-alternately floating eoUd ice aad newly 
freaca load*. asd had Jest crossed tta Mth parallel 
From that camp Dr Ooedaen tamed beck by pr*. 
•rmaMPUeat and Ifolfillan accompanied him reloc 
taatly owl ns to a hadlyfroaaa foot, which ho had 
h*wn oewooahns tor three daye mnoh to the rngtet 
U Peary who had counted on Us enthusiasm and 
physical powers 

The beet doc* and eledfee were selected for tta 
worth ward Journey tta party now constating of Id 
■ten II sledgu,. and 100 doss At tta and of tta 
tenth march at latitude 8K deg II min Borup 
tamed hash In charge of the second supporting party 
The traveling rather improved and Commander Peary 
aad Mama waited twenty boon after the start of 
tta advance party In order to overtake them so they 
broke camp after tta neat halt, thus using the same 
samp and keeping In tonoh with the advance party 
oaee in every twenty four hours. After two more 
mareheo the sun began to set high enough for observe 
Dona to be made 8t dog. 18 min being recorded and 
the going continuing to Improve SO minutes was oor 
•Ted la the neat three marches Including SO miles on 
tta third day bringing tta party to M dm 38 min 
At thU point Marvin turned back with the third sup¬ 
porting party The next daye march was good but 
ettei that cams the deepest enow encountered accent 
panted by hue which made a short and exhausting 
Journey At the end of the eucreedlng day the Ire 
parted exactly where the party was encamped nearly 
cabling tta loas of dogs and sledge* but after an ex 
Sifting period dashing from one moving floe to an 
Other better going was reached Then came Capt 
Bartlett a last day another long march with 



Map showing the routes takes by Peary aad Cook 
ow their expeditions 


belt and even better weather and smoother Ice enabled 
at other twenty miles to be made on the next inarch 
Including a dub arrow 100 yards of ice newly foi mod 
over a lead which buckled under the sledges and 
broke as the last one left It Again a short sleep 
and twenty flv* mile* were made on the twenty fourth 
march Although tta temperature was not so low 
*6 bad been experienced even the Esquimaux com 
plained of the bitter cold Much needed sleep wu 
taken for a little longer and then the party dashed 
forward dreading that each rise in the l<e marked 
an open lead but alwayi finding continued going 
Tta base wu thicker but an observation wu possl 


bla at noon showing n leg a m A Has Ut temper* 
tors to IB deg below aero encouraged tta dogs, and 
fort/ miles wu covered in twelve hours An atosrv* 
tlen st noon on April 6tb at the end of the twenty 
•ixth march showed latitude 89 deg BT m to have 
boon reached only three minutes or a little over thru 
miles from tta Pole so the remaining distance wag ap¬ 
parently covered before ireitvu taken 
The first thirty hour* et the Pole wu spent In tusk 
Ing obse r v a tions and taking photographs 1 en hours 
after arrival tta weather cleared and the afternoon 
of April 7th was cloudless A era k In tbo be five 
miles from the Pole wu found and a eoui ting wu 
made 1600 fathoms of wire finding no bottom and 
the wire being broken and lost In withdrawing It 
Speed wu jut u urgent on the return u on tta 
upward Journey every day gained lemming the chance 
of a gal* opening lead* and destroying the track 
Every march back lessened the chance or provisions 
running abort befoie the base wu rea bed so the 
equipment <ould be lightened to facllltati speed 
Peaiy therefore deteimined In spile of the lecords for 
Art!) travel made on the alvan e to try (o / ill 
the dally journey on the return toverlng two of the 
northward marches on each march south and male 
Ing use of the same Igloo* —the Ire hits made In 
camping—and so saving time at nuh halt This he 
very neatly accomplished regularly covering five 
outward marches In each three of the return Journey 
He wu singularly fortunate In escaping open leads 
in the lie which had delayed the return of the sup¬ 
porting parties down to 1st if deg 22 m tta camp 
at the cad of the tenth outward manh where a lead 
five miles wide wu encountered By good tu k Bart 
lettg trail wu found again at the other side and liy 
continued rapid traveling Cape Columbia was reach 
ed on tta 21rd of April after fifteen marches Ihe 
Roosevelt wu rea hi I In two more marches and 
found unharmed Neatly two months were spent in 
additional geodetic observations end In bringing back 
remaining supplies fr m tbs outlying each e until on 
July 18th the Ice wu sufficiently open for the ship to 
be removed from her berth Bhe fought her way 
south to Cape Sabine by August 8th picked up 
Whitney and the stores st Utah icmlel from tta 
Jennie and t loured from Cape York A ignet 
36th and reached Indian Harbor hep 


ffiglr going camp being made at 87 deg 88 
•tin u shown by observation of tta sun 
Mat day The sturdy navigator of the 
Roossvolt who had borne tta brunt of the 
pioneering work walked several miles north 
In tta morning to bo sure that he crossed 
the 88th parallel and then turned reluo- 
tantly bock with tta two Esquimaux of the 
last supporting parly the provisions oar 
risd bring insufficient to last mors than 8 
men and 40 dogs for the week or more eatl 
mated to be required to roach the Polo u 
well u for tta return journey 
Peary then determined to try and reach 
tta Polo In five forced marches allowing leu 
than a day lor each, extending the Mat on* 
if necessary to complete tta distance lack 
log. Hla cabled narrative speaks of five 
Wartime of fifteen miles each hut u ha 
wu then south of the 88th parallel this la 
an obvious mistake for 26 miles to which 
distance be refers u having accomplished 
hla Intention on hla next tta twenty first, 
march. After a few hoars sleep good go¬ 
ing wu found and twenty miles were cot 
•red on the twenty ssoond march before an 


tember fith to send (be now historic tele 
gram Stars and Stripes nailed to Noitb 
Pole 

BOW 0001 KADI BU LATITPM 0M» 
VATI0II 

Bo much doubt seems to have been en 
gendered In the public mind by a ceitaln 
portion of the press regarding the validity 
or Dr Cook* obeeiration* that it may not 
be amlas lo describe briefly the mol hods 
which li^ common with every other ex 
plorer he would necessarily adopt in do 
termlnlng his latitude The a tual deferral 
nation of latitude altbiugb It Is one of the 
moot Important practical questions In as¬ 
tronomy Is also one of the most elementary 
for which reason we fall to understand 
why so mu h ado should have been made 

For tbo purposes (f astronomical moos ire. 
ment the celestial sphere Is divided as indl 
ented in I Ig 1 Assuming that Ibp obaerv 
er Is placed at O his celestial horizon wlU 
be H F H W The axis of the heaven a 
will be P p P being tta elevated pole 
and p tta depressed pole f will be 


open Mad delayed the journey Another brief How Urn sextant Is manipulated In measuring the sub's altitude. the xenlth of the observer and v hla 
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nuHr The greet circle B7B7T will be the obeerr 
ri tlesilal meridian like ell greet circle* passing 
i) tough the celeetlal pole* it U as hoar circle or 
lr le of declination Tbe circle tOWD le the eqnl 
k tlal (the celettlal equator) end the circle IIWS 
11 ri end I ilar to the meridian la the prime veriiial 
r (fill g the hoiUon at X end W, respectively the ea*t 
tt 1 west point* The north pole of tb* heavens I* 

I and I* u irked by the Pole Star or North Star 
The latitude or any place on tbe earth I* equal to 
I he altitude of tbe elevated pole at that place Hence 
ty n Manuring the altitude of the l ole Star the north 
lntlti le or a place above He equntoi It directly ob¬ 
tained Ttale follow* from a consideration of Fig t 
In whl h Pp le the eerthe axle and BQ the equator 
The lint H « tnngeut to the earth ■ curtate nt L le the 
I 01 Ison an I tbe point 7 the renlth of i An*tune 
that the mrth ■ axle and the line L P parallel to the 
a rth e axle to be both In leftaltely prolonged Becaute 
of the lmmeneity of the celeetlal aphere aa compered 
with the earth Iheue two Ilnee will sensibly meet at 
a iomn on point on the eurta e of the celeetlal iphera 
and thle urnmicu point li the elevated pole To on 
ofaeeiver 1 thle clovatel pole will therefore lie In thn 
dlioctlin IP 1 aid P LH will be 1U altitude From 

* i lid ton aeomeiry we know that the angle ffith 
ci ml to the angle P O 0 and the angle / / P" equal 
to POP Hence the angle P LU (tbe altitude of 
the polo) Is equal to L 0 Q tbe obeervere latitude 

The latitude of n plate on tbe earth la also equal to 
the le Until Ion of He aenlth at that place The decll 
nation of a body or p< lnt la lta angular dlelanoe from 
the (lane of the tdeetlal equator and hence POQ 
In rig l Ih the dec llnalion of tb* aenlth or latitude of 
/ In 1 Ig i 

In order to al nlate bin latitude the navigator or 
explorer employ* a (extant which la an inetrument by 
means of which tbe angular distance between two 
v ill le Objects an be monsured Since Pole Star ob- 
■ervatlcn* cannot alway* be taken beemoae the borixoa 
le not always visible at dusk or at night time the navi 
gator 1* generally compelled to measure the anna alU 
ti dr and to une that as tbe basis of latitude calcula 
tl na Aa shown In Hg 1 the eextant la a sector of a 
circle whose art ineaouraa 90 deg A movable radius 
c ailed the Index bar 0 0 revolves about the center 
of the sector At Iti lower extremity tbo bar carrlee 
a vernier D At the upper extremity of the index bar 
le a silvered minor ( the surface of which Is per 
pc ndlcular to the plane of the inetrument Another 
glass A called the hoili n glue le rigidly attached 
It the frail of the ineirumeit the upper half of 
which glass la trnnaparei t and the lower half silvered 
The sue fee e of the horlron glees mart olio be per 
pendlrnlir to the plene or the Instrument A tele- 

* ope 7 I* directed toward the horlion gloss with Its 

optical axil parallel to the plane of the Instrument. 
Two *eU of colored glasses F and F are usually pro¬ 
vided for I he piotectlon of the eye when the eun Is 
observed The sextant U constructed on the prim! 
pie that the angle between the flrot and last dire lion 
of a raj which has been reflected twice 1 i the tamo 
plene le equal to twice the angle whl h the two ra- 
fle ting surfaces make with each other _ 

Suppose that we wleh to meaeure the an 
gular dlitan e letween the sun A and some 
11st ant ohje t B in the horlson (Fig 4) 

The objc t B la distinctly vlalble at n In 
the telescope through the upper transparent 
halt or the horlron glass to. The object B 
I* *0 distant that the ray* B ( and B V 
coming from It may be regarded a* eenal 
bly parallel If of and (If ore the poet 
lion* of Ih Index glass and Index bar when 
both glaauee arc part 11 l the ray B C will 
tie reflect d by the two gl mss In a direction 
parallel to ltxelf and the observer whose 
eye la at /> will see both the dire t and the 
retie tel I ■ age of B In coincidence If the 
Index tar to moved to some new position 
l / so tlut tbe tav Trim the sun A U 
finally ret) t 1 In the direction *tO thn 
tbe ohecivtr will net tie direct Image of B 
and the refle ted Image of A In colucideno* 

The angular distance between the two bod 
le* in evldi i tly equal to the angle between 
tbe Aral and the last direction of tbe ray 
A C which at gle 1* oqtal to twice the angle made by 
the two glasses \ Ith ca h other or twice the angle 
111 It then we )now tbe point f on the gradient 
■re at which the In lex bar stands when the flosses are 
parallel twice the inference between the reading of 
that point and that of it o point 1 will be the ongn 
lor distance of the two bodies To avoid this doubling 
of the angle every half degree on the ore la marked 
ae a whole degree 

The ran le the hot) generally used by navigator* 
In determining lalltn le rhe time of noon being ap¬ 
proximately known tbe observer begins to measure 
the (Utitflde of tbe lowei limb f the man a few min 
irtM b efo re npoa and ontlnuea to meaiare tt until 
MS oghM* to ri*a or dtp* a* It la colled. The 


greatest altitude SttetMd ft? the fan tt tabus a* tha 
maridlas altltudo “ J *“ 


altitude. Taking this from to deg. we obtain tha 
sun* xentth distant)* Looking In tha 
Nautical Almanac w* And th* 
far Greenwich (or Washington) 
with the hourly cheap 
tbe exact declination at the 
Then the observers latitude t* obtained because th* 
latitude of the oheerver equals th* »unl* asnlth die¬ 
ts no* pja* tb* sun* declination This is apparent 
from a consideration of Ft* S In which the crinde 
A Q PB 1* the meridian Q and F the equator nod the 


aMitniad for Uht 1 
tog tf*g*tt*W* 
of the shsgl* aori 



rioa and side eWatto* of Copt Oodyte 


pole and 7 the sen 1th Q / la the decHnation 
renlth or the Intltod* of tb* observer If the sun 
observed nt s south of tha lenltb a* It ero**e* < 
meridian then 7 « 1* It* lenltb distance and Qi 
declination which la known Then QB equals Q* 
i B In other words the latitude equal* th* decll] 
tlcn of tbe inn j lus Its senlth distance 
The handling or the sextant 1* *o ilrapl* a matt 
and the application of corrections to 1U readings 
easy that we fall to understand how anyone c 
seriously doubt Dr Cook* accuracy 


OUT OODY ■ 1JHTHH AMT AllOFUn. 

Following close upon th* great exhibition of flying 
which was given recently at Rhetmi Copt B F Oody 
who has been working for a number of year* tn the 
Interests of the British government has met with 
complete sue rets with his aeroplane and ha* suo 
reeded in accomplishing a croee-country flight of on* 
hour and three minute* duration, in the course of 



, b* righted »h» tt ttorjo teterfh *» 

1 **H movement of th* wlag* can atec i~ 

_; th* aeroplane to the ritftt of the h 

tag ih a herieoBtal plgoe 1* *C0o*«|1lrt«(l 

moan* of two vertical raddma—qn* to tttet Utefh to* 


Th* Cody b 

os* skid Two of the w 

in diameter are placed side by side lu*t uadte m 
front edge of the lower plaae whfle the third oho tt 
located in advaaoe of th* other two and at the later, 
section at two pair* of heavy Inclined uprighta e» 
tending downward from the rear longitudinal of thg 
upper plane and frees beneath the bed of the motor 
respectively Th* former pair el tool toed upright* 
carries **at* for the aviator and hi* ps— nng s r th* 
Utter seat being a toot or more above th* avtatorii 
seat and Jwet tn front of a radiator consisting of tong 
thin tubes extending upward to the frost edge *f the 
top plane A single skid e xtend* backward from th* 
rear edge of the lower plane on the center foroand- 
aft Une of the machine Hoot of tb* weight ef the 
aeroplane U carried open tb* two large wheels placed 
beneath Its front edge Colled-spring ebook eboortm 
surround th* upright rods *xtending from tb* ail* of 
these wheel* to th* lower edge Of th* front plana 
If th* machine tip* downward In front when running 
along the ground, tb* weight la taken by th* Bull 
wheel to front, whn* If It tip* upward the «ktd at 
the roar touches the ground This *Ud also acta as a 
brake when alighting Tbe une of th* teoHaed up¬ 
rights extending out to front, ead ala* th# 00# of 
bamboo to support the rudder* make* Copt Oody"* 
biplane somewhat similar to oon*truction to that of 
hi* fellow countryman Mr Curt tea 
The mein plane* of Copt Cody ■ machine are It 
feet long by 714 feet In a forwand-aft direction They 
are spaced t feet sport at th* Center thle dlsteno* 
of the gradually diminishing to S foot at tb* ends Both 
plane* are arched slightly to a transverse direction, 
the upper one being curved downward somewhat more 
tlian the lower on* to order to bring It nearer to the 
latter at the ends Th* soda of both plane* more¬ 
over ore almost flat although th* other parte of th* 
surfaces have the usual per*hollo curve In arching 
these surface* downward Capt Oody has followed th* 
Idea of the Wright brother* who claim that a slight 
downward curvature of th* ends of the plane* la pre¬ 
ferable to an upward ourvatnra of them In tha June 
Bug” biplane of the Aerial Experiment Aasoetatton tt 
will be remembered that the upper plane had Its end* 
curved downward, while the end* of th* lower plan* 
were curved upward This arching of tha surface* In 
opposite direction* wb we believe the ldB Of Lieut 
Bel fridge and it was found to work very welL 
The wing* of tb* horleontal rudder are also arched 
■lightly in a similar manner to the main plane* The*# 
are operated by a horiaantol steering wheel mounted 



which he ro*e to a height of about 400 feet circled a 
church steeple Odd traveled altogether about 47 mtten 
This Is the flm flight demonstration of shy account 
which baa ben given to England and tb* fact that it 
ha* been accomplished by an American after ptnda- 
teot experimenting puts another aviation record to 
th* credit of th* Doited State*. 

Copt Oody ha* bade a tew minor cU og n to bte 
machine slot* tt «H S aws rated by at to oaf toteW 
of J senary HWb loot <M*f among thee* ty the divid¬ 
ing of the ilngteeurtgM boriioeto! rudder to front of 
the machine tote two Mpnrate plasm, or wings, ptoont 
old* by ltd* ead onoofod oo they «gn bp ‘■mot t*> 
gather or separately Paid to oppatete dtrOetlpaa TV* 
dirttoa of the hcf totofjn l rodder tote ter* yarte Sin 


Swaying tha wheel from left to right or 
vfi* oerea seta the wings of th* horistmtel 
rudder so os to right th* machine when It 
tlpa while turning th* wheel move* the 
vertical rudders tn front and behind and atsa 
tacltoe* the wing* of tbe hOrtaosrtal rudder 
slightly la opposite direction* to order to tip 
the machine downward an ft make* a turtl 
pushing forward the steering wheel or putt 
i the two whig* of 


to direct the machine to either of the** two 
directions Capt Cody boo also provided 
for auxiliary bala nc ing plane* of tb* sofa 
of the main plans*. Thee* can be gtto» *d 
to th* upright* half way b*tW**tt tb* ptot w d. 
tt they an found neoemary, ip order to ftp 
th* machine to making abrupt tarn* Tbd 
Inventor Mg otto provided fof warping tea 
main sxnrtoo** tt he finds (hU ninmdasy |t* 
h*a employed a *yM*a watptog the «tt« 
extenetoeu of box kite# tor u#k rite* pm* 
i man lifting Utm trite wbhUthp h** experi¬ 
mented tt it woa totted ttolt OS MR dot yMM 
properly by hauling ft down end ngqtitf te* *ito 
extension* of the mala boa th* tequhte eetdd be 
dM 

Tbe power plant of the Oody pu™— . .. 
of an tey Under * M fc get Hu* mm 4 

devetoptog about M 1 - 

ro ptomd the tt horoe p o 
Briy to to* year tt hag) 








* m**HT w vrtuorat 

• n muh I mM 

4 WW rt Mr taMlo* SMdiftw tap* or roomer* tad 
U* Uk« cu b* wUr m*d< qf t piec* of dot itool tod 
t*?aMkUwwr***»trttMl tanot handy Iron con be 
afttt Tib t star* of Mock of aboat H x >4 inah, and 
«rt o« tv* toagtba of 5 taebo* sAek. Near the end of 


tb«M pieces and about 1 Inch apart drill two bote*, 

Iftatfe tap Polo* In one tod clearance hole* In the 
other Centrally botweon the bole* file Vobapod 
groove# about 1/1# Inch doop Tap out the holes and 
asaaubte tho part* urine round head screw* of V Inch 
tength The end* of the wrench should be rounded for 
convenient handling Tho dtmearion* herein (Iren can 
of ootraa bo varied at will Any rise from the smallest 
to the largest oaa bo made In tbta way 

m onu> nm or xaum raw 

n nAwn nin, ca 

The customary way of preparing table rirup la to 
pear boiling water on sugar or aet a pan of water 
ob the ftoro to boll, with sufficient in gar to sweeten 
and gtvs body to the water Sirup for canning la 
almost Invariably made b t one of theee method* 
Although neither one enable* the housewife to obtain 
n finely-flavored dear fluid 
Bngar when pat in boiling water or In cold water 
that la raised to the boning point room* to loee Its 
delicate flavor the resulting strop Is frequently 
•tallied, rather faintly yellowish or bluish according 
to the composition of the vessel In whlih It la pr* 
pared This stain may be due to tho chemical salts 
ta the water, which are made active to oolor sugar by 
being subjected to beat or the stain oomes from the 
tinned or glased material of the vessel given off when 
hot ta tbs presence of water and sugar It may or 
course originate from the chemical reactions set up 
In the water only when the water Is In vessels of cer 
tain composition and the stain may be uonotlceable 
when vessels of other com position are used But 
where s stain In the elrnp cannot be detected thsre 
will always be found a gritty sediment In the rirup 
pitcher alter cooling This Is do* to the imparities 

Thsre is soother sod better method of making sirup 
than bgr the aid of beat it ta tbs oold process By this 
simple method tho strap resulting has a body that 
Is of crystal purity free from stain end with th* sedl 
meat altered oat And what la of more Importance, 
perhaps to one who has a discerning palate the sirup 
baa a flavor superior to that produced by rooking or 
by tbs application of beat 
■romne however moderately 

tjS|p|§i. My father was a druggist 

ygRP§ and chemist of near thirty 

years' practice He began to 
H make all hla simps very early 

In bis career and obtained 
quite e reputation among 
physicians In bis locality for 
\ the quality of thorn 1 have 

Jpf depleted bis mathod which 

Hr mt makes the rirup and filter* 

■ ■ It all ta on* operation using 

HJ h Instead of tbs chemist ■ ap~ 

H] ‘ Pi , paustus, sack articles aa al 

Hi , . mart aag housewife can And 

HI i u , ta her Mtettm, and can a* 

f «Hi In Tbs paris required in tbta 

, beetle A «C About a quart or 

■HHB more sapaeKy an Argaad 

» *■» «***»«* * two 
HllPI ***** SB# A am » Mt of cotton 

t > ff, ft* a Alter A Urgw-wocitbsd 

t«mtaLMt ¥ *8**ttM ta wflnM to a gta# 

taftNadygtted to it 


ScUatiftc American 

ttag edge, is a batter tori to use Tbs sn af ter cork D 
1* fitted within th* Argaad ohlmner And on* or mors 
■BAH hotea are bored through It tbs botes may be 
burnsd by means of a rod-hot wire 

If s funnel be substituted for th# Argsod ohitansy, 
the large cork C may be dispensed with and If a 
bottle ta used having a neck that will admit the 
Argaad chimney a long cylindrical tube but net Its 
fomri-ahapad has* no cork need be used wltb the 
chimney either but the use of a cork ta preferred 
as It prevents th# dust from getting In and keeps tbe 
water In the sirup from evaporating In use the parts 
are assembled ss shown In tbe drawing and pure 
granulated sugar Is poured Into the chimney until the 
tube part ta filled Over tbta filtered water ta poured 
and the top le then covered to exclude dust 

Immediately the manufatture of rirup begins, rhe 
process must not be hurried Tho rate at which tbe 
rirup drops Into th* bottle must be regulated hi the 
rise of tbe hole through tbe cork D also tbe tbli knees 
of th* cotton B and tbe density It ta packed borne 
against tbe cork If the airup Is made too rapidly 
it drop* down diluted By regulating the filter the 
control of manufacture ta assured Kilter paper of 
suitable texture tor filtering sirup* may be substituted 
for the cotton n rapid filter paper and cotton would 
make an Ideal strainer to clarify the liquid aa it forma 
and seeks to escape 

The sirup made by filtration—aa a chemist would 
call the proLesa—h»* a taste of rock candy By sus¬ 
pending threads In the rihip crystals of sugar wlif 
grow upon them popularly known as rock isndv 
Those crystals by the way are better than ordinary 
sugar to sweeten a teacup In the opinion of some con 
nolmeur* Aa a medium In whirh to presetve (her 
rtea peaches plums In fact any whole fruit to use 
when serving liquors It ta Immeasurably superior to 
boiled sirup Cherrlea bard rooked and suspended 
In It may be Incased In snlld crystals of rock randy 
’With thought and Ingenuity many novelties may be 
devised with It aa one of the Ingredients 


A very good wn> to hold pipe or rods that have a 
polished surface Is to sprinkle dry plaster of Paris 
on heavy paper and roll the article to be held In the 




sad tbs aides trimmed down so that It win ba abent 
S Inches wide la the center and J or 3 inches wide at 
th# tods. Drive nails CO in the soda of the tamrd 
Jack op tbe frame of the car to take the weight off 
the spring put the center of the board on the rubber 
bumper D oi if there la no bumper on a suitable 
block of wood and bind the ends down tightly to the 
spring with leather strap* oi clothesline 
In case the breakage is toward one end a bleak E 
Klg t should be nailed to the board over the break 
The remainder of the operation la substantially ss 



shown in Klg i When clothesline ta used tbe wind 
Ing should start at the end of the board Ibe short end 
of tbs rope being t ed hi a single knot and led aiong 
the board and covered by the subsequent turns 


A simple tapircl reamer for lilting a propeller 
wheel to a shaft Ibal might bare an odd taper may be 
made out of a to igh pic c of hi koij turned In a tatbe 
(o I he same taper and air# of the ahaft Leave a 
square end on the hickory piece as shown In the illus¬ 
tration Cut a quar 

ter ln< h groove full _ 

length In the taper 

ed part snugly In jp ' 

*erting a quarter- IwjjH L j 

Imh square piece or (H * 

aleel In the groove A PJHL u. 

Self hardening steel t _ 

ISTJT* l^lfl 

bevel the Hitting H i 

edgo whli h ta mai k I v d Pe H gS III 

ed A In the 111 is _fte 0 

t ration to prevent {ffl 1 


paper taking rare that there ta plenty of the plnater 
between the paper and the pipe or rod Place the 
roll bstweon blocks of wood having a hollow fate 
and clamp flrmly In an oidlnary bent vise If upon 
removing the paper the plaster 1s found to adhere 
to the pipe Ip hard cakes do not try to snap# It off 
but wash the pipe in clean water which will loosen 
tbs plaster and leave themurfsce In.a perfect condl 
tfoa Another method ta to place the pipe between , 
pieces of lead Sprinkled with plaster sod use a pipe 
vise tor a damp, 

noouu imm to noni mure*. 

A spring ta most apt to break in the center aa In 
Klg. 1 The spring dips A A will probably bold It to¬ 
gether after a fashion but the mils will sag and put 
• danger-crib strain on the clips A hard wood board 
B, from 1 Inch to I Inches thick should be procured 


tom 4a #! JhdArtcr tsbte. tin eta. 



tit L-—>vfiwn a nm s 


Ihrte Bet screws ^ l&JU 

which miy he I itn A nuu T&RXED XBAKIB 
ed with a » rew 

driver to slightly adjust tl e taper icml nmko i perfect 
lit Use a fair rise! monkey wren h In rotating tbe 
rtanir The writer fltled ft propeller wheel in a Tew 
minutes wltb tbta devl c 


A lamp rheostat ta sci dimes requite 1 fnt expert 
mental puiposes wltn rc eptules ter tin tamps are 
not available Where they are watched sufficiently to 
nvold any danger from fire I dleon luutc tainpa may be 
held In plare by nails thereby oveiionnng the need 
of receptacles The Illustration shows such an ar 
langement in which a lami la 
held In place on a board by ,— 

tbiee nails A B < No rilmon Z' \ 

along are given for the lo atlon / /—\ \ 

of the nails as Ihelr proiier po | f \ \ 

altton is very rcaillv obtilnod l \ / J 

by using a lamp as a gage rhi \ \ II 

edge of the lonrd should l» \ \ / / 

abont nl the Jun Non or the tana \ \ / / 

to the globe aa ebon n flee that \ \ J J 

> the nails for holding tbe varl \ [0 J 

Oils tamps are so Inc atod that tbe . \ JLJI / { 

giohes do not crowd oi e another _ J 


nail B and to either A or C I 
They are Iwtated around the | 
nalia and mat be aolieied there 
to If desired When In use tbs 
beard should be laid on a table 
eomewhat larger than Itself and 
with the lamps In a horisonUt I " 
position In as* a lamp accl 

dentally becomes loose the table 1 - 

will catch It and prevent lta be- A I 
ing broken The lamps are In B 
•cried by pushing them down 
ward between the nails A and r and 
up until ontaet ta made wltb the 
that with certain connections a abort 
suit If (he shell of the hose touch th 
same time that It touebsa 0 


a rani law 
sstsxrttatM 












It luia bean designed 
ndy portability Tbo 
main planes eub divide Into three sec¬ 
tions. consisting of a central portion 20 
foot In length, and two ahd portions each 
of Id tost In length. The poles which sup¬ 
port the rear rudder fold back against 
the planes, and the front rudder bamboos 
■.an be readily dismounted The chassis 
also comes apart, and thus the whole ma¬ 
chine can be easily and quickly dis¬ 
mounted tor transport Although no teat 
has been made of Us speed, this machine 
because of Its powerful motor and ef 
Orient propellers, and, especially, because 
CapL Cody has attempted to reduce all 
bead resistance to a minimum, Is un 
doubtedly a very fast one. It la prob¬ 
able that It will oompete with the 
Dlerlot and Antoinette monoplanes 
which are to race In England for a |3B,- 
000 purse nest month 

For the details and drawings of the 
Cody biplane published In this article, 
we are Indebted to the English weekly 
Flight 

Sr Is lies A bread. 

The second foreign aviation meeting, 
which wne hold lost week at Brescia, 
Italy was by no moans as successful as 
the Bret event at Khaim*. The field waa 
very rough, which made landing without 
breakage difficult, and In addition to this 
the weal her waa not always propitious. 
M Lefebvre, the daring French aviator 
who piloted a Wright biplane at 
Illtiima was killed at Juvtssy on Heptem 
bar 7lh when Ills machine plunged to the 
ground This la the second fatal accident 
whirh htu occurred «lth a Wright aero¬ 
plane Lieut Calderara. of the Italian 
army, who also had a had fall In hla 
Wrlghl machine a couple of months ago, 
again i ime (o grief when he tuok 
Lefebvre s place nt Urem ia on Beptera 
her 8tb, the flret day of the meeting 
Just after starting the aeroplane tipped 
so badly that one runuer struck the 
ground and was demolished M Blerlot 
struck a tree and broke hla propeller 
Anmnt's propeller also broke while he 
was attempting lo make a teat Bight 
Both the latter mitdeuts ware attributed 
to the unevenness of the ground Curtiss 
and Blerlot crossed the startling line 
every day In the 31 mile race for the 
Grand Prlx according to the regulations, 
but no attended flights were made up 
to tbe time of our going to press. It was 
much too windy on the 10th Instant tor 
any flight to be mado At Berlin OrvlUe 
Wright continued to make dally flights. 
On September 7th he flew for fiS minutes, 
and On the 9th he made two flights for 
Crown Prince Frederick He la teach¬ 
ing CapL Bnglehardt to operate tho ma¬ 
chine. At Scarborough Beach, near 
Toronto. Can. Mr O F Willard last 
week made two excellent flights out over 
La tot Ontario with the Curtlsi hlplana 
of tho Aeronautic Society Each time he 
•taistd by rualaf down an incline oa 
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The Improvements are In Indli store adapted for 
toe In connection with engine*, for making tndt 
cator carda to ahow the varUtlona In the 
preawire in tho cylinder daring the movement 
of the platmi. It la repcclhlly adapted for we 
with Internal combustion engine*. 
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nd without Interruption between adjacent 
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Fire Insurance Rales Too High? 


Doubtless. But the rate simply measures the fire loss as 
a hermo meter does the temperature. Rates in America are 
ten times higher than In some parts of Europe, but—in 1908 
the fire loss in America was 238 Milliona of Dollar*. This 
enormous waste was largely preventable. Slipshod methods 
of construction and criminal carelessness in the use of property 
bring about this terrible fire loss. It is any wonder fire rates 
are high in America? 

Do you want to help reduce the fire cost and fire insur¬ 
ance rates? THE HARTFORD FIRE INSURANCE COMPANY 
has published a book on this subject which contains chapters 
for the Householder, the Merchant and the Manufacturer. It 
tells each how to reduce the chance of fire in his particular 
class of property. If all property owners would follow the 
suggestions of this book the fire waste would be lessened and 
fire insurance rates would be greatly reduced. The book also 
gives valuable advice as to how insurance should be wntten 
and teds in simple language common errors to avoid This 
book may save you thousands of dollars and much trouble, 
no matter m what company you 
are insured. It is free. 

Send for it at once. 


THE HARTFORD FIRE INSURANCE 
COMPANY 
HAMTOM>. COHN. 

Sand m* your Book “ R» Pw wBon and FV- 
ImunnM’ advartiaed In The Scientific American. 
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The Most Magnificent, Scholarly, Original, Practical 
System of Reference in Existence 

THE AMERICANA 

Published Under the Editorial Supervision of 

TEe SCIENTIFIC AMERICAN 

The AMERICANA, while American in its con¬ 
struction, is international and world-wide in its scope. 

The AMERICANA is the only one which presents 
a development of every department of knowledge. 

The AMERICANA contains thousands of strik¬ 
ingly beautiful colored plates and photogravures which 
embellish and illustrate the text. 


" r | 'AKEN all in all we kave no hesitation in saying 
tkat tku great American production, in tke extent and 
usefulness of its contents, in its tecknical arrangement, in 
its original conception and knlliant performance, is witk- 
out a peer."— Review of Review j . 





Some idea of the magnitude of this work may be gained from the fact that it 
required an investment of more than $ 1 , 500,000 to produce it. 

Over Two Thousand Special Contributors 

Comprising the greatest living American and European scholars and authorities 


cdec DM RFflllFRT an •***“* 

rilCC lira . fkllUkW I idea ofthevnst mtsnwt 
" ^ and immense utility of tho 

Ahxhcana, or of its exceptional value and sumptuous appearance Let os send you therefore 
a handsome 120-page book containing specimen paces, maps, full-page plate*, duo- 
tones, color plates, and text illustration*, with portraits of celebrities, full page photo- 
gnptto plates of the moat interesting and up-to-date subjects—The Americana being 
tbe boat Bhwtretad of aO reference works With the object of making the Americana 
quickly and widely known, before placing the work in the hands of dealers for general distri¬ 
bution, wt wftl accept orders direct at a large reduction from the established price Those in¬ 
terested are nnasted to "■**»» application Immediately The work is sold exclusively in con- 
na*** with the SCIENTIFIC AMERICAN, and cannot be otherwise obtained. 
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TKK '* WASH " OV AM AZKOFLAXB. 

Those of our readers who have sat In a racing shell 
or stood at tha wheel of a racing yacht will remember 
how troublesome la the “wake of a competitor 
whether It takes the form of the wash or his st tills or 
of the disturbance of the air as It iwee/nt from the 
leach of the mainsail of a weatherly yacht that Is 
eating out to windward some distance ahead In 
tba caas of two racing yachts that are thrashing It 
out on tbs same tack In a struggle to windward 
there Is a certain relative position of the two In 
which tha disturbance of the air csueed by Its pass* 
ate over tha aalla of the lending yarbt will prove ex 
ceedlngly troublesome to the en-ond boat especially 
If she be but a few lengths aHlern and sailing close to 
the wale of the other When this occurs, there la 
nothing for It but to put about on the other tack aud 
ao get clear of the Interferes n 

With tha rapid development of met hanl< al flight, the 
remarkable extent or which was shown so clearly In 
the recent brilliant performances et Rhetms It has be¬ 
come evident that the wash, or Interference which 
Is Inconvenient to a sailing yacht, may become post 
tlvely disastrous to that ysiht of the air the aero¬ 
plane It was not until the Hhelma contests that an 
opportunity was presented to determine the effect of 
one aeroplane upon another when In meeting or over 
taking they passed In rather close proximity It Is 
qnlta possible that the question of Interference had 
never occurred to the aviators at Rhelma, but It la 
certainly a surprising fart that the existence of auch 
Interference and Us evidently serious character as 
shown when several machines were In the air at ouce 
should not have excited more attention both at the 
time and In subsequent export discussions of the 
Rhelma run teat* 

When am h a large body as an aeroplane spreading 
several hundred square feet of surface and wolglilug 
from a quarter to half a ton Is driven at flfty miles 
an hour by propellers that are revolving at from 1000 
to 1104 revolutions per minute It Is certain to leave 
In Ita wake a complicated series of aerial cross cur 
rents, whirlpools, and vortices Now, Judging from 
the description of eyewlt nesses of the Rhelms races, 
the behavior of Ihe aeroplanes when they swept Into 
rather close proximity to one another. Indicates that 
these arllflrlally-rrealed wind storms were present and 
that they seriously effocted the equilibrium of any 
aeroplane that rame within their Influence The 
“wash” from propellers, driven ns In the esse of Ule- 
rlot’s monoplane by un 80-horac-powar engine and the 
air waves aet up by Ihe inseage of his planes must be 
very serious Indeed icrUInly the air will not regain 
Us equilibrium until long nfter the machine has 
swept by 

Tao notable Instances or this Interference occurred 
whan several aeroplanes were In the air together Dur 
ing one race when Farncan was rapidly overhauling 
/Opponents who were flying nt the same level, he en 
OouiJtared the wash of the machines and hla own 
aeroplana waa thrown Into ruther violent oec Illation 
Before he could pace It wna ncreaaary to make a wide 
detour to the right or left or swing up to a higher 
leva) Into undisturbed air On another occasion when 
Lapkin flying high overtook a competitor who was 
traveling at a lower level It was noticed that his 
own aeroplane made g sudden dive, aa though drawn 


downward by the suetjon of the machine below hha 

We attach no little Importance to a question which 
must become Increasingly serious aa tbs number of 
flying machines la multiplied, and the favorite lines 
of travel become populous with these mechanical bird* 
of the aJr * Leeway,” as the sailors call It, will be¬ 
come even more necessary to the air yacht than It 
la now to the falling yacht Woe to the aviator 
who, flying low with scant clearance between him¬ 
self and the ground Is overtaken by some aeronau¬ 
tical scorcher who sweeps up from behind, and with 
the characteristic snort of triumph whirls onward glv 
lng him his aerial (lust. Happy for him If bs recover 
Ma rudely-disturbed equilibrium st the expense of s 
broken wing and not of a broken neck Perhaps after 
all we hHve been a little too ' previous” In felicitating 
ourselves u|ion the unlimited room that will be af 
ferded for flight through the air, evidently the clear- 
sui e demanded by our alxty-mlle-an-hour aeroplane 
musL be measured by something far wider then the 
stretch from tip to tip uf the plane* or the length 
from head to tall 

TH1 EITUIU OF IAU.XT'1 O0K1T 

The annuum emeut by Prof Max Wolf that he haa 
discovered Halleys coraot will be received with In 
terest and with surprise by every astronomer through 
out Ihe world—with Interest because not a little credit 
redounds to the Heidelberg astronomer, when It la 
mnaldered bow much tnli honor haa been coveted, 
and with surprise because the historic comet has mads 
Ita uppemanru nearly four months before It waa ex 

Halley's comet Is unique because It was the flrst 
celestial body of Its kind which was mathematically 
subjugated to the law of gravitation and because Its 
history la to a largo extent tha history or astronomy 
In 1882 a comet was observed by Newton, Halley 
and others On examining the circumstances of Ita 
motion, Edmund Halley who waa Newton a Intimate 
Mend and who did perhaps more than any other 
Ritrouomcr of hla day to populnrlxe the Idea of gravlta 
tlon computed it* orbit on the supiioalLlon that It 
woe pnrabolli Comparing hla results with the ob¬ 
servations of previous cornels Tor which purpose It 
was necessary to calculate their orbits from the neces- 
si rlly Imperfect measurements of earlier time#, he 
round that in 16,11 and 1607 comets had appeared 
which followed sn nearly the same path that he van 
turod to assert Ita Identity with Ihpm and to pre¬ 
dict ita return within a period of about 75 year*. 
Knowing that he wonld not live to witness the event 
because or his advanced age he left a plea for recog 
nlllon which reads Wherefore IT It should return 
according to onr predictions about the year 1768 Im 
partial posterity will not refuse to acknowledge that 
this was first discovered by an Englishman 

In tha year 1758 the French astronomer Clalraut 
took up the task or computing the perturbations which 
the comet would probably have experienced since Ita 
laat appearance because of the Influents of the two 
great planets, Jupiter and Saturn An extremely la¬ 
borious calculation showed that the comet would have 
been retarded about 100 days by Saturn and about 
fill) days by Jupiter, and accordingly be announced 
to tbe Academy of Sciences near tbe end of the year 
1758 that tbe comet might bo expected to pass Ita 
perihelion about April 18th or tbe followlog year and 
that owing lo various defects In this calculation, there 
might he an error of a month either way The comot 
was actually discovered by an amateur George Pal 
Itxsch, on Christinas clay 1768 thereby justifying Hal 
leys brilliant conjecture adding a now member to the 
solar system and raising the hope (to be later amply 
fulfilled 1 that In other cases also the motions of com 
eta might be rodured lo rule. Thus at one fell stroke 
the dreadful divinity that once hedged a comet tbe 
badge or pestilence of war, and of death, Wat swept 
aside for all time 

Since Clalrnuts day Halley's comet has been made 
tbs tubjec L or much mathematical Inquiry Tbe 
French nslrontmier PonlOcoulant carried the calcula¬ 
tion of the perturbations back to 1531 and recently 
Messrs, Cowell and Croramelln of Greenwich have 
traced the comet back beyond the Christian era Tbe 
result of these computations has been to prove that 
Halley a comet undoubtedly appeared In 1066, and was 
promptly regarded by William the Conqueror aa an 
omen of victory for hla English Invasion, and that it 
la tbs sauce which Is depicted on the Bayeux tapestry 
In 1378 and 1156 It appeared again Constantinople 
vaa besieged by the Turks In 1466, and the comet waa 
regarded by the Mohammedans aa a favorable sign 
kerauae of the creorent-thaped talL Christendom waa 
so alarmed at the simultaneous apparition of the Turtc 
and tlio comet tbit a Papal Bull was promulgated 
against both In a measure, therefore, the history of 
Halley s comet Is tha history of civilisation. 

The problem of predicting the return of such a body 
as Halley s comet Is one or considerable difficulty If 
the Bun and comet alone existed In apace, the path of 
tbe eoraet could be determined easily Than art also 


planets to Be considered, earthen* hare b hirM 
perturbing affect * 

So variable are tha features of tbe cutset, that th aU, 
the recorded instanoee of Ita return the deeertpMOa* 
never quite tally la 1866 It created universal dread 
throughout Europe In 1166, according to the Ch in s is. 
It had a taU 10 degrees long In ISM It la woken of 
as a fins star of the Ant magnitude with a large tan. 
In 1466 It occupied a space nearly 70 degrees In length, 
and spread terror throughout Europe daring the month 
In which it was vlalbls On tbe other hand. In lttl 
and 1607 It does not appear to have been eo con¬ 
spicuous, for Ita tall waa only 7 degrees long. In 166> 
the comet attracted little attention exempt among 
astronomers, the tall being IS to 16 degree* long. This 
apparent waning or the comet led to the fear that la 
1758, the year of Ita tint predicted return. It might be 
so faint aa not to be visible at all In truth, the tail 
was not visible until after perihelion, and waa than 
Inconspicuous because at Ita brightest it was Men 
against bright twilight In 18S6 tbe comet waa vlatbl* 
to the naked eye during tha whole of October, and Its 
tell varied from 20 to 30 degrees in length Bo marked 
have been the fluctuations, that there la some ques¬ 
tion whether tbe comet will be aa magnificent In 1010 
a' It was In 1546 or whether It will be aa Insignifi¬ 
cant aa It wbs In 1607 

Halleys comet never reappears with dock like 
regularity The change In period from one revolu¬ 
tion to the next In same caeos haa amounted to more 
than two years. The longest revolution so far re¬ 
corded was that from 1222 to 1301—79 years and 2 
months. Tbe ehorteat round la the one now being ac¬ 
complished In a llltle less than 76 years and 6 6 
months. This extreme range of over four years in 
the orbital period renders necessary tbe most careful 
and laborious calculation of the effect of the attrac¬ 
tion of all the planets upon tba comet It la indeed 
mnrveloua that mathematicians bavs come ao near to 
predicting tbe exact date of perihelion at previous 
appearances. The best calculation hitherto made was 
that of Fontdcoulant, who waa only two days out of 
the way, an achievement which la not likely to be out¬ 
done by mathematicians of our time In 1864 Pont*- 
coulsnt published the results or his calcolatlon of the 
present return and plucod It early In May 1910 a re¬ 
sult with which the observation* of Cowell and Cram 
melln ngree. Their reservation that possibly the comet 
may be at perihelion a few weeks sooner Is amply 
Just llled by Woir* early discovery At present the 
comet la about 250 000,000 miles away from the earth 
At the beginning of November Ita distance should be 
not more than 185 000 000 miles 

It Is certain that If May 10, 1910, Is the date of perl 
bellon the comet will be disappointingly near the sun 
BO that the solar glare will rob It of Ita principal 
glories. 


TH* SELDXff PATZffT CASE. 

The decision which has been handed down In the 
United States Circuit Court upholding the Belden pat¬ 
ent will be received with mingled surprise and disap¬ 
pointment We are probably safe In atattng that 
few patent Inn yers ever believed In the validity of the 
patent If the defendants carry out tbelr Intention 
of appealing, It la not Impossible that tba derision will 
bo reversed 

The Belden patent was granted on November 6lh 
1895, lo Osorgn B Belden Originally filed on May 8th 
1879, Ita final allowance was postponed until the birth 
of tbe automobile Industry by delaying the filing of 
amendments The chief claim In leeue was “the com 
blnafion with a road locomotive, provided with suit 
able running gear, Including a propelling wheel and 
steering mechanism, of a liquid hydrocarbon gas en¬ 
gine of tbs compression type, (comprising one or more 
cylinders, with suitable fuel receptacle, a power shaft 
connected with and arranged to run faster than tbe 
propelling wheel, an Intermediate clutch or dleeonneet 
ing device, and a suitable carriage body adapted to tbe 
conveyance of persons or goods, substantially as de¬ 
scribed " In other words, George Belden claimed all 
of the essentia) features of s modern automobile 
Every one of tbe features embodied In this claim was 
Individually old If they were patentable In combina¬ 
tion as s road oarrtaga, was a new result produoedf 
We doubt It Tbs Internal-combustion motor was 
known before Bolden’s day Bo were power shafts 
connected with and arranged run faster than tbe 
shafts or wbeels which they propelled Bo were Inter¬ 
mediate dutches or disconnecting devices between 
sbsfls running at different speeds. 

Thus far, the patent baa consumed nine years of 
litigation, almost half a million dollars, and 60,000 folio* 
or testimony to provide material upon whlnh to baa* a 
dlaappointing decision Tba Belden patent expires op 
November 6th, 1912 It may be doubted whether Ita 
validity will be finally 'settled before It expires, If an 


That the patent waa i__, 

bit* Industry Is due largely tp tbe fact that ft wag 
cheaper to pay tb* •light royalty deaApOfd hjr,,# ' 
owners than to costs*, fta validity 
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CNOINUMNO, 

9 mm that unless tli* mw cyanamU* Lndurtrr 
MunU eras** a Mg demand there la a ponriblllty of aa 
Overproduction of calolnm carbide. It la aatlmatad UuU 
the 7early daoand la 112,000 tone. According to Mr 
FltanO, the French output last year waa M 000 torn aa 
against a maximum capacity of 60,000 ton*. Ha esti¬ 
mated that the carbide factorise of the world have an 
aggregate of 1(7,000 horae-powar 
According to ofllcial Canadian railway atatletlca for 
the year 1907, the United Btatea haa a population of 
Ml for each mile of railway, and Canada 2(9 France 
haa 1,690 for each mile of railway, ant 
Kingdom 1,821 In India then an 10 I' 
each mile of railroad. In the United St 
12.(1 aqnan mile* of territory for each 
way, in Canada 1(18 aquan miles. Id 
K ingdom G 29 square mile*, and In France 8 48 square 
mites for each mile of railway 
11m proposed Forth and Clyde Canal haa been > rltb 
ciaed in the House of Common* on the around that It* 


111 be out of all proportion to It* 
subsequent value Admiral Campbell 1* reply ley* 
emphasis upon Ita great atntegir value aa affording a 


Scientific American 

ELECTRICITY. 

Aa alaotrolytlo process for the production of bleach- 
ini; solution la used by the Amaxon Knitting Mills of 
Muskegon, Mich., by which the coat of bleaching la 
said to be lees and the results obtained much more 
uniform 

/span Is falling In with the general movement for 
the electrification of railways end the HachloJ! KaM 
line of the Japanese middle district railway I* to be 
scectrlfled Fifteen motor ran have already been or¬ 
dered from the Osaka Railway Carriage Company 

Hia Canadian Department of the Interior ha* re- 


SCIENCE. 

Tha femou Hon of Lucerne appears to be doomed. 
The entire face of the sandatone rock In which the 
figure is carved le falling to pieces, and In spite of 
every effort on the part of the local authorities, the 
lion Is crumbling away and becoming disfigured 
The Duke of the Abrunl haa made a new record In 
mountain climbing Tho highest am-ent hitherto mods 
In the Himalayas the nrene of the Duke a exploit, waa 
by the Norwegians Murndua and Robertson, who 
reached a height of 7,300 mUera (more lhau 23,726 
feet) The Duke mounted Drlght* Peak which la 


top of Mount Whitney California 14 000 feel above 
sea levul Realizing the value for affective and pro* 
greaalve oatronuuihal ami metenrnlnglcal work of an 
observatory far above the ilouila and free from dual 
and smoke near groat cities, the Smithsonian lnatl 
tutlon decided to build a suitable laboratory on Mount 
Whitney Now that the observatory Is opened It will 


world of aeronautics. The most valuable feature of 
his work was the determination of the beet form of 
propeller by meane of a whirling arm Outsldo of the 
fact that his new motor (whlrh, together with tho rest 
of the machine has been built by Meenra Vlrkera Son* 
A Maxim) Is extremely light In proportion to Its 
power no particulars regarding the machine have been 
made public 

The proposed method of driving ships by the com 
b'natlon of ateara turbine and motors, which at first 
was rorrlved rather coldly la now beginning to rocelva 
the attention to which we consider It to be well en 
tilled In a recent discussion of the subject In Chs- 
eier ■ Magazine the advantage* of the system for cargo 
boat* are Htatod a* follow* Moro cargo can be car 
red, coal consumption I* leas there Is greater pro¬ 
peller efili lenry In rough weather and lew propeller 
racing, and the vowel Is not totally disabled If the 
rudder or a propeller shaft Is disabled The dleuiivun 
tnges are that tha first < oat of the ship t* greeter and 
(fiat a more aktlirul staff Is required 

At th* raoant meeting of the British Association for 
the Advancement of Science at Winnipeg Interesting 
papers were read by Sir John Thnrnycroft on "Hydro¬ 
planes or Skimmers ’ by Mr C B Smith on The CUy 
Hydro-Electric Plant” of Winnipeg, by Lieut-Col W 
P Anderson, Chief Engineer of the Department of 
Marine on Improvements In tho Navigation of the St 
Lawrence', and by CoL O W Qoethals chief engl 
near and chairman of the Isthmian Canal Commlwlon 
on "Engineering and Construction Featurea of the 
Panama Canal" The latter was considered tho most 
Important paper and will appear In full In the Ano 
elation s Proceedings, only one paper In each section 
sc appearing 

Two of th* largest lighters afloat have recently been 
launched by Messrs. Rennie of Greenwich Fngland 
They are entirely constructed of steel, 112 feet long 
90 feet beam, and 11 feet 9 lnohes deep with n draft 
when lifting GOO tons of 10 feet They are divided 
for M feat of their length by a well on either side of 
which are alx separate water-tight compartments any 
or all of which can be quickly flooded for balancing, 
while they may be expeditiously cleared by a powerful 
steam pomp. The quarters for captain and crew are 
forward, and boiler and engine room aft The lighter* 
haVe been built to the order of the Mersey Dock and 
Harbor Board, and are Intended primarily for raising 
sunken vowels and similar objects 

The MrtropoUtaa District Railway of London and 
lta associated underground lines are subjected to a 
destructive wear of the rails which wsa not present In 
the days of steam operation One form of this wear 
U known aa “battering,'* which results In hollows 
that develop at distances of from two to three feet 
apart It la ganarally found on the Inner rail on 
corves. Corrugation is a well-known phenomenon on 
electric roads and constitute* one of the most puzzling 
feature* of rati wear uad*r electric traction This trou¬ 
ble la no doubt largely du* to the fact UuU part or th* 
weight of the motors Is catried directly oa the arise 
without tho Intervention of springs and that the center 
of gravity of the motor car la mccfa lower than that 
- of the steam locomotive. A partial remedy has bean 
(send In the »se of high sOtae. rails, which show an 
jdnmsssd Hfs of about 20 pm aaat pver rails of the 
eomMsMiea. 


way to Dawson City where Klondike mining opera¬ 
tions are exported to be facilitated by the provision 
of electric power An Fngllsh company has taken over 
the praHcnt power elation the only coni mini In the 
illetrht and the local tollphona system Water power 
|j available for part of the year but Is complicated by 
floods at onn season and drought at another Tho 
present power plunt uhch wood fuel largely the local 
supply of wlili b I* Iwcomlng exhausted and ronidder 
able economies arc expoctod from use of ioal scruen 
Inga hitherto wonted at the new company s power 
licuse whlih will be erected at their mine 

Th* oily of Glasgow Scot land whose retard for an 
efficient and eionomleal municipal tramway aystem la 
well known ha* also a remarkably wcll-condm ted 
electric light and power *upply department according 
to figures recently recilyed for tho past veum work 
trg In splto of a decrease In Income of (1KIHM1 due 
to reduced charges for current Increasing umc of oco 
nnmlcnl metallic filament lamp and general trade tie 
precision an actual Increase In available profit bntnnce 
of (14 000 ha* been mode The aggregate horse-power 
gold Is 29100 an Inc reose of fl 000 over the previous 
year and 1212 new consumers hive been added 
Eighteen million units out of thirty three sold were 
for power purposes bringing In on the sve rnge 1 '*j 

Th# experiments, which wc described about a year 
ago with apparatus for tho destruction of harmful 
moths hy means of a combi mil Ion of electric light and 
a suction blower have been repeated with great sue 
cess at Ztttau In Germany 1 lie la am from a searc h 
light mounted 011 the roof of the municipal electric 
plant Is played upon the forest several miles distant 
and the moths come fluttering up the beam In Bwerma 
to where the Intake of n powcifut suction blower In 
concealed below massed arc lamps. The moths are 
drawn In by the suction mid exhauried Into a wire 
net cage which Is removed as often os filled As 
much ns 140 pounds weight representing some 400 000 
moths has beeu destroyed In this way In onp night 

1ft Is not generally known that the disturbances In 
Persia reports of which from Loudon have occupied 
runch space In the press of late, pus* over the longest 
telegraph circuit In the world Tbs telegraph opera 
tor at Teheran "speaks’ directly to his colleague in 
London, 4 000 miles away, by wire, automatic repeat 
era taking the place of operators at ten points on the 
route The first repeating station from London I* at 
Lowestoft, where the message la carried forward 200 
mile* by cable under the North flea to Emden Han¬ 
over. where It Is again automatically repeated, sta¬ 
tion* at Berlin Warsaw, Rounn Odessa Kartell Suk 
hum Kateh, Tlflla, and Taurls flash It Instantaneously 
without human Intervention, the operator at Teheran 
bolng th* first to haudle It since It left London The 
line la oontlnued to India, but In no other place Is 
there so long an automatic circuit. 

aCbOeotgeK-Ooveof Somerville Mass ha* a solar 
thermo-battery which is claimed to produce enough 
current 1 b ten hours' sunlight to supply thirty tung¬ 
sten lamps for three day*. The apparatus consists 
of a frame of violet glass, like a large window, holow 
which a number of metallic plugi are set In an Insu¬ 
lating material. One end of each plug Is constantly 
axposid to ths sun while the other Is shaded and cool, 
and th* rays permitted to pass by the violet glass set 
, up a reaction la ths special alloy used, can*In* * con 
sta&t flow of Mmat to th* storage batteries. 


ours and for all the mooted question of Martian water 
Inasmuch ns the moon has an atmosphere whlrh If 
not non-existent Is nt least Inappreciable the comparison 
of Its spectrum with thill of MarsR atmosphere should 
prove conclusively whether or not there is sny water 
011 Mura A telegram has I men received at Harvard 
College Obsurvutury from Prof Campbell In whlrh ha 
slntoM that together with Dr Albrecht he compared 
the spectra of Mara and the moon and detected only 
a little water vapor on Mnrs The bands which were 
measured wore of equal Intensity and very faint A 
reply from Prof Isiwell will naturally be looked for 
with some Interest It will lie remembered that Mr 
Slfpher of Prof Lowell g staff has stated that he dls- 
covereat sjiectroscoph evidence of water on Mars. 

Th# common Impression that tho soils or the United 
Stales arc wearing out and that the crop yields are on 
the dec reose Is declared to be erroneous hy Prof Mil 
ton Whitney chief of the Bureau of Soils Tha re¬ 
sults of his Investigation will lie published In the next 
bulletin uf the Department of AgrliUllure In sum 
nilng up Prof Whltmy says that n careful study of 
the data nppeuru to Justify (wo conclualona—first that 
tha productivity of the nowor agricultural soils of the 
I lilted Slates Is not decreasing Individual farming 
ucterloratca and boIIh wear out hut os a whole It 
Hccms probable thnt we nic now producing more cropa 
per acre than formerly 1 he 1 ultlvatlon of the land 
hits boin more Intelligent the principle of rotation 
of rrope hns been better nliserved and In latter years, 
n more < areful use of fi rllllzure has been iDBde In 
addition we must recognize tho Increase In farm aul 
n als and stork the Improvements In auc h by aelec 
tlou und breeding Hnd the InercHsud population which 
la forcing nttontlon to ninru Intensive methods of eul 
llvatlon 

Aa offeottva method of freetug the air of rooms 
from iliiht and germs la especially desirable for prl 
luary schools childrens hospitals surgical operating 
rooms and aplnuln mills The method hitherto 
In use consists In supplying a current of air 
which has prevlou*ly hem purified more or 
less completely Hliliet has devised a simple 
method of purifying the air confined In a room by 
causing It In rlrc ulatc continuously through an appa 
rnlus which retains Ihe dust and microbes. The appa¬ 
ratus Is simply an electric fan which revolves In a 
vertical cylinder and produces a current of nearly 2 
cubic feet per second Water or some other liquid 
drips from s 3-qunrt vrasel at the rate of 1 quart por 
hour, upon the blades of the fan from which It Is 
projocted by centrifugal force In fine drops to the 
wall of the cylinder The Impurities of the upward 
blast of air nre caught by the spray which then 
trickles down the cylinder to a large basin In which 
the whole apparatus Is set Rlrhet employed glycerin 
and soap solution but the air can be purified very well 
by a spray of water alone. One hundred thousand 
microbes estimated by the usual methods were thus 
collected In three hours from the air of the labora¬ 
tory The dried organic matter collected In tho same 
Interval weighed about 1 grain, and the mineral mat 
ter M grain The same appara us can evidently bo 
employed for the chemical purification of the air by 
snbetltntlng appropriate solutions—cuproue chloride 
fer tha removal of carbon monoxide, potash or soda 
for carbon dioxide, etc. 
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HUDSON AND HIS EXPLORATION 
OF THE HUDSON RIVER. 


Scientific American ^ 

which resulted Id the exploration of the Hudson Rim Poslfle, i» Ox tatttud** 80 Ksg. Ob 

Hta last voyage mad* under the tusploes of the Hoe- rounded North Cape, hat, taffled by the lc* sod by the 


covy Company commenced on April XTth, 1(10, had fo 
its object a eeerch for a northwestern route to th 
Pacific ocean through what le now called Hudson 


for dtaecrtuigameDt of hta cflfrw, he determined, lhataado* 
the returning home, to atU direct to the coeat of mppHtj,' 
me at the latitude of 40 deg., where he hoped to find"* 


Hudson has been given to tbe Hudson 
ny means beuuwe bo van Its original 
Us bum he was the first navigator to 
r throughout Its navigable length and 
letallcd a> count of hi a voyage It will 
ling to preface the present 
hi a voyage by a brief refer 
merles of earlier explorer* pi 
irn to Spain of the remuant ' 1 

xpedltlnn In IF,22 It began j 


ocean iiiubI separate the New World and 
Asia' and the early nRvIgatora forthwith 
began to wanb for Mime route by which 
they could avoid the long tourney from 
Europe to Aaln bv wny of Hie soul hern aeaa 
nnd And u (Urn t route In more northerly 


gradually laying 
farther up among 
Ic roglona The 


the Ice lloea of the Art lie rogloni 
eastern mast of North America w 
fnlly searched and (lie liny caravels 
days were Bulled Into the inoutha < 


through < )ieHii|M like flay In l»24 In Itijii 
Kstevnn flimii/ sailed down the coast from 
Labrador lo I'lorldn making a record of 
Cape l ih! NiirntugHnseH Bay and siiues 


with a single ship and a < rew of fifty men MAP I 
lie sighted Cape I'inr N ( aud < misled 
north to latitude r,u dig About the lust of April Ui24 
Iho llaiiphlne ns Vcrusanos < raft was inllod 
arrived off u low point of iHnd now known as Handy 
Honk where seeing an liiclllng harbor Vurnxano 
sailed Into the roadstead The ships host was manned 
and rowed thiough the Narrows Into the Upper Buy 
where a hasty survey was mude of Its islands and In 
lets and Ihe mouth nf the noble river which flowed 
Into It He i|snks of the river aa a very great river 
(sse grantliasima ririi ra) , and the name (irande 
River was used by some or Ihe leading map makers 
of Europe durlug the sixteenth century When the 
Dutch look possession of this part of the country the 
name Grnole was substituted for the Italian term 
Henry Hudson wo* no doubt Induced to explore the 
Gmndo Hlvcr by s Isltcr from c'apt John Smith 
who wrote Hint It wua a strait connecting with the 
veslerii sen which In those days waa believed lo lls 
not very for from Ihe Atlantic seaboard 


10 certainly His 
I'lth 1807 when 
in Is found par 


inf eight of him Is 
iw among the mists 
JJud 1811 turned 
anions by I lie mu 


ed lo a prominent 
reworded voyages 
-ih under English 
under the Dutch 
unrated “The Kel 
ants for the Die- 



I disabled were eet adrift by tbe mutinous Informed him led Into the Western Gotta somewhere 

an open boat, with a gun some powder end between New England end Virginia, On July 18th he 

Iron pot some meal and a chest of carpen cert anchor in a harbor on the coeat of Veins. Be 

ils The ultimate fate of the great explorer touched at Gaps Cod. aalled to a point one hundred milee 

sooth of Chess peaks Bay, end then turned 
northward again and entered Delaware Bay 
• v m * m m ~>r ..1 rinding the river unnavlgable, he ran book 

1 T 1 1 1 | to the ocean and mlled up the coast, and 

on September 2nd waa off the New Jersey 
shore end anchored probably off what an 
y sn iW |4 known ee the Naveelnk Highlands to the 

-:- 5 -1* sooth of New Vork Bay On the following 

• - 1 ’*“’■ day the ■ Half Moon" let go her anchor In* 

x *rwl* aide of Sandy Hook The week wee spent 

In exploring tbe hey with a shallop, or 
email boat, end 'they foond a good entrance , 
between two headlands" (the Narrow*) 
"and thus entered on tho 18th of September 
into as fine a river ea oan he found.” 

Tbe log of this voyage wee kept by Robert 
Juet who wee probably the mate of the 
'Half Moon" It le written In the quaint 
English of that period, and to entitled "The 
Third Voyage of Master Henry Hudson, 
toward Nova Zambia, and at hie return, 
passing from Earn Islands to New-Found 
Land, end along to Foartle-Foure Degrees 
and Ten Minutes, end thence to Cape Cod, 
and so to Thirty Three Degrees end along 
the coast northward to FOrtle-Two Degrees 
and one Haifa, and up the river neere to 
Fortle-Tbree Degrees ’ 

_ In his passage up the river, Hudson made 

l. -.. Which I. iUsccitc rccl tbe Hudson Ulvcr I. shown by ■*"«»■ “ wlnd \" d Ud * wer * 

« fall black lln« favorable, the time from sundown to sun¬ 

rise being always spent at anchor On Mon- 
F IHOWIUQ HEHUT KUDSOJI'S Tong EZOOUZS TOYAOU, 1807-1810. day the 14th he peseed through a “very 

high end mountainous’’ country probably 
he died of starvation or drowning or waa Ihe Highlands On Ibo following day, mention to evl- 
i death is a matter of puro c onjeeture. dently made of the Catskills, when tho log records that 

> 1th of January 1809 a contract was made they “Lome to other mountains which 11a from tbe 
•the Directors of tho Dutch India Company river side” On Saturday, the 18th, the little abtp 


si 


uhither he died of starvation or drowning or waa Ihe Highlands. On Ibo following day, mention to evl- 

froxen to death Is a matter of puro c onjeeture. dentjy made of the Catskills, when tho log records that 

On Ihe 1th of January 1809 a contract was made they “Lome to other mountains which lie from tbe 

lie!ween 'the Directors of tho Dutch India Company river side” On Saturday, the 18th, the little abtp 

of the Cbamlier of Amsterdam’ and Mr Henry Hud bad reached the northerly limits of lta trip and an- 

son Englishman assisted by Jodocus H mid I us who chored off what to probably now the northern section 

was to ail as Interpreter In the Dulth topy of the of the city of Albany Further exploration of the 


ion of the Hudson Fulton Celebration Commission, ss bat 
lie was an Englishman, It to a mistake lo call him one 
Hendrik not 

The Half Moon set sail from Amsterdam April 4th Hi 
1G08 with a nrew of eighteen Dutch aud English sail On 

ors The object of the voyage os per the contract Hlf 

was to seek a passage to tbe north or Nova Zambia tell 

and by an eaatorly course to reach wheel Is now the tali 


voyage lasted from April Jlid to September 
ISUi 1(|»7 1 he w t mill voj age In 180* last 

ing from April JJml t» August 28th had 
the some ohjiul In view This time he en 
deavored lo pass luineen Spitsbergen end 
Note Zeihhta trier rent hlng latitude 76 
deg 111 min he was cirltin hack by the lr( 
Ih 16011 be entered Ihe Service of the Dutch 
East India Company, und made the voyage 




udeona Christian river was mode In the shallop, In the expectation of 
and he signed Boding deeper water beyond the sbosls This Was v e 

that In the opln vain hope however, end the conviction must finally 

Commission, as have come to the heart of the Intrepid adventurer that 
Hake to call him once again he wee foiled In hta repeated quest for the 
northwest passage On Wednesday tho MrdL the 
ilerdam April 4th Half Moon' started on her return trip down tbe river 
aud English sail On tbe 38th she was at the northern entrance to the 

per the contract Highlands having reached “the edge of the moun- 

of Nova Zambia Is I nee or the northern!ost of the mounlalnes." De¬ 
wiest |s now the talced by a heavy gale until October 1st. Hudson 

weighed anchor on that day and reached 
Stony Point Finally, on Friday, the tad, 
lhe Half Moon’ oast anchor off “a cHITe 
that looked of the colour of a white greene," 
which to considered lo have been undoubt¬ 
edly “the green serpentine outcrop" at Cas¬ 
tle Point, Hoboken 

Evidently tbe ' Great River” made the 
same pleasing Impression upon Hudson as tt 
has dons on tha many millions who have 
voyaged between Its bonks In the lnterven 
Ing three centuries Bays be “It to as 
pleasant a land an one need treed upon. 
Tbe land to the finest for cultivation that I 
ever in my life set foot upon.” With a few 
exceptions, he found tbe native Indians to 
be friendly disposed. Dressed In skins and 
with tbe characteristic decoration of fsalh 
era, wearing copper ornaments on their necks 
and carrying bows end arrows, they smoked 
large red or yellow comer tobacco pipes. 

To the little ship they brought tobacco, 
dried currents, grapes, cbm, pumpkins, and 
beaver end otter skins, which they bartend 
for knives, batrhou, and trinkets The. 
country appears to have been quite pop* 
kms with ihe Indians, who lived la dome- 7 
shaped huts, built of saplings and covered - 
with bark. They existed chiefly on Asm, * 
which, together with beans, was dried Am 
their winter use Fish sod birds atop J 
formed pert of their diet, and asnttsa in ■ 
mode of solmoa. mullets, rays, god star- 
gsoo. At tbs various placet where ^ 

toodsd he wua usually racMvad mmmS 
miM r- 8£ lm “ •»« Fjth no Mttls osrrtnOny Jt to 

fVtSrnST’im , that BiRtonistn*^t#x»!MH*H^ 












■ (tutor? 9t Rate. 

tt wm *#0* Jtt Aibany that Hob 17 Hudson decided 
“to trie «oma of the chiefs um of the coantray 
whether they had any tmeherte la them", and accord 
htfly be “tooke them down into the cabin and cave 
them m mach wtne and aqua ntae that they were all 
inertia, and one of them had a wife which aata ao mod¬ 
estly, u any one of our countrey women would do In 
a strange place In the end one of them waa drunke 1 

Not alwaya waa the Intercourse of thle convivial char¬ 
acter After the return of the "Halt Moon* 

10 the lower harbor, and when John Cole¬ 
man and four othara ware exploring In the 
■halloo, they were attacked by the natives, 
and Coleman waa killed Thle waa on Sep¬ 
tember 8th. Other conflicts occurred on the 
flth and the 16th of September, and on Octo¬ 
ber let, tba log records how an Indian who 
had climbed up tbs rudder to the cabin win¬ 
dow waa caoght ataallng and shot. The fol¬ 
lowing day the Indiana attacked In force, 
and were driven off with a loea of eight or 
ten killed On the 4th of October the ‘ Half 
Moon’’ failed down the harbor and out to 
■pa, and “on the seventh day of November,** 
according to the log ' being Saturday by the 
grace of Ood the Half Moon’ eafely arrived 
In the range of Dartmouth In Devonshire In 
the year 1808 ** 

THIS -MAI r MOON " 

When the replica of Henry Hudson e “Halt 


$$t*ii,tlffc American 

y 8th, 1801 Here also are the primitive dividers 
4 measuring scales for plotting tba ooune The 
bln contains a Jacobs staS the primitive sextant 
Ith which Hudson determined with'a fair amount of 
curacy, bit latitude AU of these articles are faith 
lly copied from prototypes In the Netherland Mu 
urn. Above the captain ■ cabin ie a smaller one for 
e accommodation of the mate, and above tbls Is the 
fty poop deck 

From a naval constructor s point of view, one of the 
net curious things about the * Half Moon” la the ex- 



and wall eat up The old Dutch'Beat India Company, 
whose chief office waa la Amsterdam, placed on all Its 
vessels the initial letter of the port from which they 
silled This accounts for the large letter A on the 
■Urn of the ‘ Half Moon ” Other eigne painted on the 
vesael are a starry heaven a comet, planets, and a 
half moon Below these are Ibe name of the vessel 
and the arms of Amsterdam and of the company 


nx ront rxxiobs or Htrs«» arm amosT 

For the lover* of history none of the pageants of 
the Hulwm Fulton Celebration will equal in 
Interest the great parade of Tueaday Sep¬ 
tember 28th which will tell 1 he story of the 
past three hundred year* of Hudeon River 
'In a procession of over half a hull- 


surprise at her diminutive appearance for “HALF H00I» 111X9 LIFT ID 

she was actually no larger than a small har TB1 HOOKY 

bor tug On rowing over to tba craft and 

going aboard, howevor, it was at once evident that sBgerated upward Hope ol 

.-hat ah* l*c!r«wt In alia ahe more then mad* UD in de< k and of the quarter 


atlon of tl 
whlih Hudson sel sail 
t( rost aroused among I 
ern’s voyage led to thi 


world and Amsterdam from 
was Its leading port The In 
« early Dull b tradsra by Hud 
erection aa early as 1811 of 


ctrrumatancee—a little more than that AH 1 
in vlaw of the diminutive alxe and exceedingly cramped cargo The Halt Moon rarrles three nisata and a 

quarters of the Half Moon," one la Ailed with admlra bowsprit Below the latter la a < urtous squaro sail 

tlon for the daring and reaourcefulneaa of the men known aa the blind Ball On the roreinast are n 

who struck boldly to the northwestward In auch a foresail and a topsail on the mainmast a oialnaatl and 

cockle shell of a boat, on voyages ot many months a main topaall and on the iiiluon la a lateen nail 

duration and In a quest for a northwest passage which The ahrouds slays, s|*rs and In rail the whole of the 

must needs lead them on to dangerous coast* and amid rigging, standing and running la exceedingly strong 

treacherous shoals, of which there waa no 


appreciated Of 80 tons displacement, she 
only 80 feet In length over ell, 83 feet on 
the waterline 18 feet 11 lnchea beam, 10 feet 
1 Inch molded depth and 1% feet draft of 
water She was built by a committee of 
patriotic Dutch oltlsana, who provided the 
necessary fund*, her plan* being drawn 
from original sketches and documents pre¬ 
pared by the late Instructor of shipbuilding 
In lb* Dntcb navy In tbs parade np the 
Hudson River eh* will be manned by offl 
cere and a crew from the Dutch ship of war 
•Utrecht,” aU dressed In the quaint cos¬ 
tumes of three hundred years ago Forward 
la the raised forecastle, the sleeping place of 
the craw, provided with live berths. For¬ 
ward of this and below the bowsprit Is the 
galley, an extraordinarily exposed and wet 
position, where, says tradition, the eallore 
were plaoed for punishment At the after 
end of the boat on the main deck was tba 
position for the atoeremaa, whose head pro¬ 
jected through the steeply-eloping quarter 
deck above him and waa protected by a curi¬ 
ous canopy la front of the steersman were 
A compels, a mad glass. apd a log glass- 
Upon the main deck and oovered la by the 
steeply-sloping deck, known sS the quar 
tar dank, la the captain’s sab la. Under hi* 
berth,,In an artistically bound cheat, are the 
books which oomprieed tbs captain's small 
library Upon the diminutive table la a eea 
chart, a faithful reproduction of the 00 * ex¬ 
isting copy, mentioned by Bhafcwpean. 
which Is in the British Museum On tba 
,- tahht aUd te a copy <*f tb# contract with 





trntiers huts along the Hudson River The Aral per 
manent settlements sere made at Fort Orange (A1 
and at New Amsterdam (New York) 
er Tito 1 vloulal history of New Nelher- 
limd began with the lnndlng on Manhattan Island of 
Peter Mlnult as the first Ot 
Order New Netherland was Inrluded the territory 
between the Connodli ut ant 
Kugllab took possession In 1 
Uulth In 1871 but ome mor 
time destined to be pernianen 
Henceforth New Nethrrlend 
York, New Amster 


change, the Commission Is of the opinion 
that the merger of the Dutch and English 
rfgimra was an omptlshed more tomplelely 
and naturally than a thange of Jurisdiction 
muld have been made between almost any 
other two emtlons In the world for the 
Dutih were more iloeely allied to the old 
Anglo-Saxon stork from which the English 
are descended than snj other living Euro¬ 
pean people Intense rlvnls In rnmmene 
England and Hollnnd hnd worked hand In 
hand for years for the HlierLIps of k urupe 
and there were radii nl bonds of sympathy 
between (hem which contributed matorlally 
to the progress of the colouy of New York 
The American or United Status period be¬ 
gan of course with the Declaration of Inde 
peadeuce on July ith 1776 The geo 
graphical position of the Hudson nivcr, 
which forma part of the great highway of 
travel from tha Atlantic seaboard to the 
Great Lakes and Canadian territory ron 
dered It strategleally of the very highest Im 
portanre and, therefore the main objii l 
of contention between the opposing forres 
The British realised that If they could estab¬ 
lish complete possession of the Hudsou Val 
ley they would rut the colonies In two mid 
by establishing a route of lommiinh atlon be 
twoen Canada and New York they would 
be able to defeat the colonies In ditnll The 
vast range of Incidents ronueued with lie 
Hndaon River Valley has rendered It m 1 eu 
aary for the Cotmnlaslon In conflne the flout* 
to the representation of oventu mini Irene 
dlately connected with New York city 


























































I lii inrtlKiiiulnK festivities oommasorate the flrtt 
■ iinmli ic uxploriitlon at the Hudson Blver by Henry 
lliidsun nuii the Inauguration by Robert FnW 
uni nt huh rueful ciminmrdal steamboat navi 
1.11Inn tin lie watnrn, Hudson woe not the 
imhi iiiiiinainr 10 nee ih« Huileon River, and 
in IIIn r Robert Fulinn hlinaelf nor the Com- 
iniHHlnn whuli haa organlxud and carried 
ilirniiKh Lhe celebration hue uver claimed 
Unit Fulton waa the original Inventor ot the 
ateniiibnal It la rarely tliut a lomplete In¬ 
vention leapa full Hedged from the brain of 
!in> one mmi Almoet Invariably It la the 
prmluit of tbo disconnected Inbora of aepa- 
ralo Indlvlduala each ot whom contributes 
his quota to the ultimate result Three men 
ahovo all others—Symington on the Forth 
and Clyde Canal > Itch on the Delaware and 
Fulton on lhe Hudson ltlvcr—will be for 
ever bsmh luted with Ihn Invention of the 
atenmhrwt ami It la hmuiiee llobort Fulton 
inmblnrul with hla flue malneerlnK sense a 
huge cxeiutlve and ■ oinmcn lal Instinct, and 
was btulcod by the flnaminl and political 
Influence of Chancellor Livingston that he 
was nhle not only to put a praclhal steam 
ship afloat on the Hudson River but to ee- 
tahllah the Infant enterprise aa a perma 


h niton waa horn In Little Britain l-Jmcne- 
ter County 1‘niiiiylvanlu In 17SB As a boy 
he Khnwnd a decided gift for drawing and 
mi* hantes to which waa joined an unusual 
fftilllty for mathematical calculation*. At 
seventeen years of age he went to Phlladel 
phla to take up the atudy of portrait and 
landscape painting and mechanical drawing 
In this ho must have shown considerable 
ability, for at llie age of twenty-one he had 
naved aufflrlent moam to purchase a horns 
for his widowed mother In Washington 
County In the following year he wont to From 
Kngland to study art tinder hla distinguished 
compatriot Hlr Hi n Jam In West who subse¬ 
quently In I7HJ sas elm led president of 
the Royal Aiadeinj That Full on waa an artlgt of no 
■moll attainment Is shown by the charai ter of the 
work whlih Ima survival him and by the fact that 
hla portraits sere exhibited at the Royal Academy and 
at the Society of Art* In Great Britain Hla own por¬ 
trait, painted by his briiah which now bangs In the 
rooms of the American Society of Mechanical Engl 
ncers In New York Is an excellent piece of work and 
ahowa dlstlnilly the Influence of the master under 
whom he studied 

An artist by profession I niton was an engineer and 
luvoutur at heart Benjamin Weets Influence coupled 
with hla own ibarm of personality and undoubted 
social gifts brought him Into touch with many lead 
lug men In England notably the Karl of Stanhope, 
whose Interest lu mechanical and physical science la 
well known On September 30tb, 17811, Fulton wrote 
to the Earl offering to make known to him hla aihetne 
for moving ships by slenm and hla plan for an In 
ellned plane for Ilia operation of canals In the same 
year also he Invented a mill for sawing marble and 
other Hlnm and aitually had one In operation near 
Torbay Ihvonshlre Hla Interest In steam navtga 
lion at this time Is shown by a letter to Boulton A 
Unit dubd Novell!I*r 41 h 1784, asking what would 
lie the tost of a stium engine, "whlih la designed to 
he plmod In a boat Tho letter was written from 
Mam healer where lie met young Robert Owen auba» 
qnenlly known aa the distinguished social reformer 
!• ullctn Interested Owen In hla plane for the more rapid 
niiU ibtupcr cximillion of mnals, and they became oo- 
partners In Ills liivtiillniiB Meanwhile he was writing 
n Trent Ine on I limit Nmlgatlon 1 which 
appeared In 17% In IT‘»7 he went to Paris 
where he obtained iwo hrcnih patents for 
PRnorainus A luallng • vlilence of hla work 
In this direction l» to Is found In the Rue 
dcs Panoramas find tin Passage dee Pano¬ 
ramas In lhe hremit lupllal Here he lived 
with the A merle mi Mlnlstir Joel Barlow of 
whom he painted an i tie Unit portrait now 
owned by his dem endant Robert Fulton 
[airflow or Claveratk N V it wu during 
his realdimi) In Pnria Hint n. began to turn 
hla genius for (mention almost exclusively 
to the Held with whlih hlB name was to be 
so honorably wuum lan-ri ills flrat effort* 
war* dlreited to llie Invention of means for 
prosecuting submarine wnrfare lie In¬ 
vented a system of inriiedoee operated by 
clockwork, and divined methods of attack 
which were wonderfully similar to those 
that were used with such disastrous effect 


Scientific AmtHcah 

In tbs late Russo-Japsnias war Ht proposed to 9m 
down upon the enemy two snob torpedoes U*d to¬ 
gether by a line, whteh, being Intercepted by an «•*■ 
bit’s ship would nrlag around, strike her rides, end 
explode His moet effective work In this field was the 
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g twenty minutes below the water, 
and coming suoeva*fully to the eurface. At 
greet. In June, 1801, he deecended with three 
men to a depth of twenty five feet, and re¬ 
mained below for one hour, the elr being re- 


lOKii mtoi, lro-itu. 

boat, called the Vsutllui" This veeeel. 6 feet In 
diameter and 20 feet long, was built of Iroa and oop- 
per and In genersJ outllse resembled the modern sub¬ 
marine it was provided with a sail tor surface nevl 


prewar*. On another occasion he attacked 
a specified boat In tha harbor, attached oae 
of hla torpedoes, and blew the boat to piece*. 
This ooonrrad In August, 1801 The signifi¬ 
cance ot these exploit! le enhanced when we 
beer In mind that the experiments above 
referred to were made to demonstrate to 
Napoleon 1 the value of Fulton’s Invention 
for attack upon the EtngUsh fleet. HI* plan 
was to build steamboats which were to act 
xa togs to tow the vessels containing Napo¬ 
leon's army of Invasion across the Bngllsh 
Channel, and while the steamboats were to 
afford Napoleon an opportunity to strike a 
blow upon land with his army, Fulton’s sys¬ 
tem of submarines would enable the French 
navy to atrika an equally telling blow by 
sea As the French government failed to 
accept Fulton ■ submarine and torpedo In 
ventlona, he subsequently returned to Kng¬ 
land and laid his plans before the British 
government Mr Pitt, the Prime Minister, 
was favorably Impressed, and Fulton waa 
given an opportunity to attack a brig which 
was anchored off Deal in the English Chan¬ 
nel He launched a torpedo, and by com 
pletely destroying the vessel demonstrated 
to naval and military officer* and to a large 
concourse of spectators the success of his 
Invention. The British government how¬ 
ever, for obvlone reasons, did not wish to 


wsrfgre, for they realised Its great potential¬ 
ity They offered Fulton a considerable re¬ 
ward If he would suppress hla plana forever 
This be refused to do, saying to the committee that 


sub- Invention* lie dormant, should my country at any time 



gxtloo, which could be folded back upon the boat when 
diving. To submerge the boat, water wes admitted, 
which waa removed fay pumping when It wai 
lo come to the eurface. It was driven by means of e 


of lubmarino warfare, turned to his favorite schema, 
and bent hla energies to the development of a practi¬ 
cal steamboat He made application to the French gov¬ 
ernment, filing a description and plans of his boat, 
which have been preserved In the archives of the Con¬ 
servatoire dee Arts et Metiers, Parte The wide study 
of what had been done end was then being attempted 
In the development of the steamboat with which Ful¬ 
ton prepared himself, I* shown In these plans, and th* 
reader Is directed to the illustration of the boat In tha 
chapter on Steamboat* Prior to the Clermont,’’ whloh 
appears on page J2L The drawing la especially valuable 
for tha light which It throws upon the "Clermout," of 
which the original drawing* have disappeared The 
date of the letter to the French Commission was Janu¬ 
ary 26th, 1801 Fulton built a small boat. In whloh ha 
placed hla boiler and engine, but on the eve of bis 
demonstration before the Commission, during a heavy 
wind, the craft, unable to carry Us burden, broke In 
two, and tha wreck sank to th* bottom of th* rlvar 
Th* angina, which was presumably tbs one ordered 
from Watt, seems to have coma through tha dlnstar 
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68 feet long by 5 feet beam, and In August, 1808, made 
a fairly successful trial In th* praaenc* of member* 
of the Institute and a crowd of onlooker*. In spite of 
this demonstration, Fulton was doomed to 
disappointment, for th* French government 


ptar was now in tha ascendant. Tho wheat 
of fortune took a tarn In hla direction, whan 
Robert R Uvtngston waa lent to France to 
act for tbs United State* to the matter of 
the Louisians Purchase. This able man, who 
had himself already given much study to, 
and mad* several experiments In, the de¬ 
velopment of th* steamboat, waa quick to 
see tbs excellence of tha Fulton piaes, gad 
became from that time on his ardant aaao- 
dat* and never-falling backer "Fulton hod 
ganlua, and Livingston had tha gantna to 
perceive It", and ont of tha oombtostion of 
Interests thus formed, there was to emerge 
four years later that curious hot capable tit¬ 
tle craft, tha "danaontf'—pnutlcaUy Identi¬ 
cal to design, aad th* Unas] deeceodast ot, 
tt* Soot whtak riaomod H i n tu ity * 
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1111 r Heine Preliminary to our description of the Cler 
|i |g well to make It ilear tbat Robert Fulton ll 
tuilrely free from any <harge of plagiarism It baa 
Imhii uHserted that bet bum Fulton Inspected the work 
lKilli of Symington on the Clyde and Fitch on the Deta- 
V are anil aue familiar with Fitch's plans as left in 
< Imrici or Aaron Vail U S consul at L'Orient. France, 
li wan from liman sources that he derived the design 
of i lie t krmont ' Now, while It is true that Fulton 
tv as In touih with these men and their work and 
lirnhnhly saw their steamboats In operation there Is 
nothing in the design of the ‘Clermont” to Indicate 
that her hull and the general arrangement of her en 
kino were not the deelgn of Fulton himself On the 
icntrary there Is abundant written evidence that the 
form of the boat and the connections from the cylln 
du to the paddle wheels were Fulton’s. This Is said 
with due apprei lotion of the fact that Fulton went to 
Boulton * Watt at Birmingham England for the 
essential parts of his engine They were the fore¬ 
most euglne builders or their day and 
It waa a wise step oil Fulton s part to 
order the iyUnder, condenser and air 
pump from a first i lass firm Both 
FIliJi and Symington It Is true, de¬ 
signed and built their own engines 
throughout liut this fait does not in 
validate Fulton s i laltn to be considered 
as the naval architect of the ‘Cler¬ 
mont —a boat which wan quite unlike 
any other that had been built and that 
waa so well designed as- to prove a 
thorough commercial success. 

While Fulton was yet In Paris and a 
few days before the trial of tils boat 
on tha Heine, he again wrote to Boul¬ 
ton * Watt asking tbem to build him 
an englue, which be no doubt intended 
for the boat tluit he had In mind to 
build on his forthcoming return to 
America On the date of August 8th, 1801 his let 
ter says Will you he so good as to make me a 
cylinder of a 24 hurse-pnwer double ellet t, piston mak 
lug a 4 foot stroke 7 Also the piston and piston rod 
the Valves and movements for opening and shutting 
them, the air pump platon and rod. tho condenser with 
Its communications to the cylinder and air pump The 
bottom of the cylinder cast In form as in the drawing 
and the dispositions of the parts as near as possible 
as they stand In the drawing The other parts can 
he made at New York The altuatlon for 

which this engine la designed and the machinery to 
be combined with It, will not admit of placing the Con 
denser under the tyllnder as usual' Tbe drawing 
which accompanied this letter showed the condenser 
placed forward of the tyllnder and not underneath 
it, a* was the practice In the Boulton A Watt engines. 
Mr H H Buplee who hna probably given a more 
thorough study to this phase of the subject than any 
other Investigator Is of the opinion that Fulton wished 
to place his cylinder directly upon the floor of the 
boat In order to keep Its weight as low as possible. 


Scientific AmtrJcafV 

from the original plans, In order to comply with th« 


reliable boat, aultable for the purposes of the 
Hence, la the Interests of historical 
accuracy, It Is advisable to note that the motive power 
departs In some respects from Fulton’s original de¬ 
sign, although In the main it la a faithful reproduc¬ 
tion. This Is particularly true of the eccentric, valva 
gear, cut-off and starting and stopping devices, and 
It takes only a glance at onr drawing to aee that these 
parts belong to a later period, and are practically 
similar to those now In use on walking beam engine* 
In the drawings of the boat on the Seine the valve 
gear and tbe air pump an shown to have been oper¬ 
ated by levers and quadrants Probably Fulton used 
tha "tappets and tappet rod,” which were current prac¬ 
tice for working the valves In Boulton A Watt en 
glnes Another change Is In tbe boiler, which In tha 
original “Clermont” waa built of copper and carried a 
pressure of probably not more than thro* to five 



V-shaped a* and b*l*W tin waterline, hut Waf m* 
water wgs carried out with a square overhang, this 
form waa decided upon hr Falton as tha result 4# 
towing experiment* with models w)Ueh he carried ait 
himself, and he seems to have base of the da d dad 
opinion that this waa the Mat form to aseam the dr- 
aired speed. She was provided with a limited amount 
of nil, of which, at least on her first trip, ah* hub 
to have made bat little. If any, use. The paddle 
wheels, IB feet in diameter were uncovered, and con 
•eqnently, If any breese wore blowing, the pan Ml g o r e 
were pretty well drenched with water 
Let it not for a moment be imagined that tha pub¬ 
lic of that day had the least appreciation either of 
the genius of Fulton or tho momentous character of 
tbe work he waa doing. When, on Monday, August 
17th, the little craft coat loose from her moorings 
near the old State's Prison, which stood on the square 
now bounded by Washington, Weat 10th. West, and 
Charles Streets, many of the thouaanda that lined tha 
shore of tha rlvor had came to deride 
■ Falton e Folly', and he made bla 
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pounds above the atmosphere. In the 
of 1907, the holler. In order to meet the gov 
ernmeot requirements. Is bnllt of steel, and car 
rlea twenty pounds pressure With these exceptions 
In mind tho visitor to the Clermont’ may be satis¬ 
fied, both ns regards the hull and the engines that 
she looks very much as she did on her first mem 
nmhle trip up the Hudson Fulton s design, If we 
1 onslder the crude condition of the art In those daya, 
is credltahle and It la a noteworthy fact that if we 
raise tho bell-crenk lever above the cylinder, we have 
on engine which Is remarkably like the walking-beam 
engine of the present day Fulton, however, wished 
to keep his weights low In the boat, and the plan 
adopted la admirable for Ihls purpose Two connect¬ 
ing rods from the cronhead are coupled to a bell- 
crank A-nhaped pair of lever*, from the top of each 
of which a connecting rod transmits the motion to a 
pair of crank spur wheels upon tbe Inboard ends of 
the paddle-wheel ihafts. In order to carry the engines 
over the dead centers, Fulton provided a pair of fly 
v heels which were carried upon separate counter- 


paulment of Jeers and catcall* At 1 
o clock the hawser was drawn In, the 
throttle waa opened, and then, amid tha 
curtou* huah which immediately fell 
upon the multitude, the side wheel! bo- 
gan to turn, and with Fplton at tha 
helm the "Clermont" moved slowly out 
Into midstream and headed north for 
Albany Skepticism gave way to appro¬ 
bation and delight, and amid thunder* 
of applaose the ' Clermont" moved 
slowly up the river, and waa finally 
lost to sight In the upper reaches of the 
river At 1 o’clock on Tueaday the lit- 
i tie vessel tied up at Clermont Dock, the 

landing for Chancellor Livingston s 
place, having covered the 110 miles from 
New York against the wind at an average speed of 4 8 
miles an hour Resuming the Jonrney at 9 o’cloqk on 
iVodneeday morning, the "Clermont” reached Albany, 
40 miles distant at 0 P M., the running time for the 
whole distance having been 82 hours, which gave an 
average speed of a little over 4Vj miles per hour 
We have shown in another chapter how phenomenal 
waa the development of steam navigation on the Had 
son Klver a* Inaugurated by thla eventful trip, a de¬ 
velopment In which Fulton took a leading part In 
ISIS he put hla first ferryboat In commission, although 
to Stevens must he given the credit for having etartsd 
a ferry to Hoboken In the previous year The boat, 
which waa double-hulled, made her landings at t 
hinged, floating bridge, to which she was guided by 
lines of piling. Fulton was tbua the originator of 
onr present system of ferryboat* In 1810 we find him 
before President Madison explaining hla models and 
plana for torpedo warfare In March, 1814, Congress 
authorised the construction of a steam war vessel to 
bo built from Fulton’s plana. This, the first steam 
warship In the world, waa constructed with a double 



We are Inillm.i to agree with him for the original 
beam of the Cli rmonl which waa only 12 feet ren 
dered her laterally very unstable Furthermore the 
boat on the Hi Inn whlili doubtless formed the basis 
of the design of the Clermont" shows the condenser 
separate from the ivllmler There can be no doubt, 
after resiling the Boulton A Walt letter, tbat Fulton 
had the outlines or the f lermont” engine clearly In 
his mind and Its geuenl similarity to the engine of 
tha boat on the Bnlni Is strong evidence thut the 
"Clermont's engines wire at least as to their gen 
era) plan and connections original with Fulton On 
the other hand the drawings which accompanied Ful 
ton's potent of 1809 show the condenser placed be¬ 
neath tbe cylinder a tonstnictlon which has been fol¬ 
lowed la the replica of the engine 
In dyawlng the plans It waa found that, since the 
replica of the ‘Clermoul would hav* a considerable 
number of people aboard during the festivities pa¬ 
rades, etc* It would be necessary to depart somewhat 


shafts, rotated by mean* of pinion* secured at their 
Inboard ends Tbe air pump and feed pump are oper- 
oted through connection* from the bell-crank levers, 
as shown 

About the correctness of tho design of the replica 
of the hall of tbe "Clermont," there can be no doubt 
whatever Tho plena, drawn by Prank BL Kirby and 
J W Millard, are baaed upon a letter of FuRon’a, 
which reads "My first steamboat on tha Hudson 
River was 180 feet long, IS feet wide, drawing I feet 
of water bow and atern 80 degree*", and upon the 
second enrollment of the "Clermont,” on file In the 
New Tork Custom House, which describe* the vessel 
as having "one deck and two masta,” and rive* her 
dimensions as 149 fact length, 17 feat 11 Inches 
breadth, and 7 feet depth The enlargement In beam 
due to later change* which war* found n eoeaaar y to 
Increase the vessel's stability The "Clermont," a* orig¬ 
inally designed, bad therefore a long narrow hull, with 
parallel sides, a V-ahaptd bow, sad a stern which waa 


hull. Its dimensions war*) Length 168 feet, breadth 
SO feet, depth 20 feet The paddle wheel, 10 feet in 
diameter, was driven by an angina, whose cylinder 
was 48 inch* in diameter by E feet stroke As 
will be seen from onr drawing, tha si den of tha “Do- 


mologoa," as ah* was called, were strengthened by 
massing heavy timbers, until a thickness of fit* fast 
was reached She mounted twenty 22-pounder guns 
on tb* gun deck. Fulton, who waa p r ese n t at the 
launching of tha veeael on October 19th, 1814, did 
not live to aaa her completed. Indeed, it wm U* 
devotion to the work of her construction, which led 
him to spend many hour* on her deck In the winter 
time, when be wee troubled with a heavy sold, tint 
brought about his death, which occurred Fetes*fr 
fSrd. ISIS, at hla bone in what is now Battery Ptaoe. 


monument and tablet .rooted to meeAqfy bjr m 
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m imu or an unmu. 

To ths Editor 0 1 tho Somnrio iutrcin 

The search for troth Is stid to bo oftea of mors 
b«Mftt than its attainment, and I am glad to tee that 
a solution of tho problem la beginning to emerge out 
of darknssa, thanka to Ur Boklea’s tatter In your issue 
of August list, although It only lifts a corner of the 
enrtaln. 

Be proves what I have thought all along that peo¬ 
ple are far more closely related than Is generally sup¬ 
posed, but there Is another aide to the problem he 
does not touch. 

Ooaalder the flee or six distinct races of mankind, 
and the different nations of the world, anch Isolated 
people as the Japanese, Chinese, South Sea Islanders, 
BakJmo, Thibetans, and many detached tribes of India, 
Africa, and the other continents and Islands, Must 
there not be thousands, not to say millions of people 
living Unlay who have not the least commingling of 
blood in their veins for thousands of years at least? 

Suppose we say that there are only twenty different 
people, a very conservative estimate, and take one 
from each as totally unrelated to the others for say 
<me thousand years past, and reduce the number of 
their estimated progenitors (1 094 millions) to 10 per 
cent to meet Mr Rekies’s blood relationship (s very 
generous allowance, as tbe Isolation of groups works 
both ways, and tends to keep distant communities 
apart), and we arrive at 1,000 millions living at that 
data against the 1 600 millions of to-day 

Los Angeles, Cal A. K Vkktuko 


WHAT IS MAT LI OH TP IP01 

To tbe Editor of the 81 irNTirio Aunncaw 

I note In your Issue of August JRtta a communica¬ 
tion from Mr A Graham of Topeka, Kan , regarding 
the classification of lightning 1 had the opportunity 
several years ago of proving that the so-called "sheet" 
or "heat” lightning la nothing more or lean than a 
reflection, aa be states of the regular "chain” light 
nlng 

1 had a discussion with the msn In the telegraph of 
flee In a small town on a railroad running directly east 
and west regarding what he called "heat" lightning 
I maintained that It was lightning flashes so far away 
or so high In the clouds, that wa could neither see the 
flash Itself nor hear the thunder 

During the whole summer we watched the storms 
very closely, practically all of them came from the 
west, so wa were able, by calling up the operators In 
the different stations, to tell Just what was actually 
occurring, and In every single Instance we could find 
other operators near us reporting "sheet" lightning 
while those at twenty five, thirty, forty, and even fifty 
ciHas off were reporting regular lightning, accompan¬ 
ied with thunder 

It Is the writer's opinion, based upon the observe 
tlon of that summer that there Is but one kind of 
lightning, via, that which we see reaching from cloud 
to cloud or from cloud to earth when the storm Is 
near by The same kind, In fact, that we can ourwlvea 
produce on a miniature scale between points of a 
spark plug In an automobile engine cylinder The 
appearance of achcalled “heat* lightning Is very easily 
produced on a cloudy or foggy night, by the jumping 
of a trolley wheel from Its wire, thus making an arc 
that throws Its reflection on the clouds. 

Pontiac. Mich. A. R. Whxh 



TSPOTOH A niOTOaXATBIS 7X001. 
To the Editor of the Bciumvto Amsbicah 


A few weeks ago a photographic proof upon a piece 
of gelatine prlntlng-ovt paper woe given to the writer 
to tone with other photographic prints, In the usual 
xhlorlds of gold and borax toning baths No particu¬ 
lar attention was paid to thta print It was treatad 
the asms as the others, namely, washed well, toned, 
fixed, and washed well again for half an hour 
The prints were all equeaged upon thoroughly- 
0 leaned ferrotype platea. When tbe print* were dry 
they were lifted In the usual way, by Inserting the tip 
of a jack-knife blade at one corner, and pulled off. 
■very print asms off perfectly clean, leaving no lm- 
pnaelon upon tbe ferrotype plate, except the prefer 
that had been toned Upon examining the part where 
ala proof had been dried, It wu discovered that quite 
a number of mixed Anger mark* were clearly discerni¬ 
ble upon tbe ferrotype piste, although not visible In 
tM print Tbe explanation appear* to be this Gela¬ 
tine being a colloid body, the greasy matter, laetlq 
grid, and sodium chloride contained in tbe perspira¬ 
tion of the skin became Impressed end retained upon 
tbe gelatine surface, although net soflfcieotly to bo- 
ooun vlslbte to the hsmah eya Trees# of lactate and 
chloride of diver being fan ned, beceme partly waah*d 
pat previous to toning, and completely dissolved upon 
■ring, but tbe group matter rensteafl. Thta toe 
fum become raorepsrtsrtly retained when the ■#■» 


tine cams In contact with water, the remit being that 
the greasy matter, not being affected by any or tbe 
chemicals need In toning and fixing, became manifest 
when the print dried down upon the ferretype plate, 
leaving this greasy matter upon the japan, thus glv 
lng an .admirable clue In the line of detection 
New York, NY A J JabmAW 


XLXCniOAL IIU1ALLS WHAT All THEY? 

To the Editor of the Soixirnric Am kick aw 

Thta question, that I sent to the English Mechanic 
and which was published In that Journal on July 10th 
page #19, letter 676, brought out a number of very 
Interesting answers In subsequent numbers of the same 
paper, notably In thoss of August 11th and August 
9®th, and If your correspondent, Mr A A Graham, 
who writes the article on Lightning' In the Sukn 
toto American for August 98th, will take tbe trouble 
to read tbe letters mentioned, In the English Me¬ 
chanic, he may have occasion to modify bio opinion 
regarding 'electrical fireballs.” 

Mr Graham says The recorded lnetanres of fire¬ 
balls are so rare sod questionable, with no evidence of 
their electrical nature, that the Information Is not 
sufficient to ennble one to form even a belief In their 
occurrence ’ 

While entertaining very much the eame belief as 
Mr Graham 1 received a letter from a very Intelligent 
lady, who la spending the summer In a bungalow situ 
ated In the plus woods bordering on Bunard’H Day, 
MasaachnsetU 

She writes os follows "I was awakened about 2 
o clock by bearing rain and rose to close the windows 
Tbe darkness was appalling There was a flash of 
lightning and a loud peal of thunder, and as I got 
to the window I saw a luminous ball descendlug some 
distance away and when I looked again some minutes 
after there were numerous luminous bodies along the 
roof of s bouse about fifty feet sway but these lights 
were stationary and I watched them till tbe first 
streaks of day “ 

Of course, we know very well what the Immovable 
lights were Tbe 8t Elmo fire an electrical appear 
ance. Is quite commonly seen on the masts and a para 
of veeaels, and on projecting points of high butldtugH, 
but Ihe fireball Is a very different nffalr, and there 
seems to be abundant evidence of Its occurrence thal 
le If such irlcntlflc men as Arago Humboldt Flam 
merlon and B B Dunn or the U 8 Weather Bureau 
may be considered good authority, and In addition to 
these, letter 69 In the English Mechanic of August 
20th from Edwin Holmes, a member of tbe Royal 
Astronomical Society who describes a fireball that he 
witnessed himself may aerve to satisfy Mr Graham 
that auch things as fireballs are not entirely decep¬ 
tive appearances and I would be very glad myself 
to bear from readers of the ScirxTirii Americas what 
they know about them J D Htatt 

New Rochelle. N Y 


SOU HUITIOIPAL OWHlUHir PAT 1 

To the Editor of the Bowline Aukhkas 
In your Issue or August 21 at setond column on page 
128, you apeak of the effect that the electrifying of the 
London tramways has had on Ihe passenger receipts 
of the Great Eastern Railway of knglanri You ranko 
the following statement 

‘The Count 11 Tramways are a munltipal unilertak 
lng, and while giving good service have been run 
hitherto at a loss, the deflrlt being paid out of the 
rates.” 

As a matter of fact the report presented a few 
months ago by the London County Council on the re- 
aults of tho year 1907-8 showed tbat the grew* re¬ 
ceipts were £1,#63,000 (I8 31ROOO), whlrh was a sur¬ 
plus on working of £493,000 (12 486 000) and a net 
surplus after payment of interest on capital outlay 
and providing for the repayment of debt or £46 406 
(1227,030) Ths latter amount was carried to the re¬ 
newals fund 

There has been xurh a persistent attempt to depre¬ 
cate municipal ownership throughout the United 
State*, that It is hard to find justice given the sub¬ 
ject This attempt to mold publlo opinion through 
the press has been largely brought about by a "presa 
bureau,” maintained for that special purpose While 
I am personally of the opinion that munli I pel owner 
(hip In the United States would result In failure (be¬ 
cause of the deplorable amount of graft and corruption 
Ic the administration of municipal affairs) yet It does 
seem as though municipal ownership per so should be 
given fair show Acruua J CtAxr 

Chicago, IB 

tMToaiAL umimvu to mm 
Ws appreciate the tone as well as ths substance of 
this correction, and regret that w# had not noticed 
the later report quoted The note waa based oa a 
general tm p reas to tf, which was however correct as to 
the deficits In administration of the L O C tramways 
In former year*. While we are deetroni of treating 
th* question of municipal ownership aa impartially as 


possible however we would point out tbat even In 
the report mentioned the net surplus waa carried 
over to renewals fund with the probability that It 
would be more than used up In the ensuing year 
The only justification of municipal trading. In our 
opinion is that It should be carried on at a profit the 
profit going to the roll, t of the rates Since the above- 
mentioned surplus was uol so used It can hardly be 
considered as a profit IxBldnu which It does not rep¬ 
resent IntoresL upon Hie lapltnl expenditure of the 
Council al a rale upon which any private corporation 
could survlvo 


IHFIUMlITIVIHEBa OT THE BLIHD 

To the Editor of the fk ikmikic American 

In a recent Issue of Him S< ikmiku Amfbicas I 
noth eil an urt h lo ou the Hupersanalllveneiia of the 
blind In whlrh casos were (lletl of rimarkable acute¬ 
ness of the remaining four w-nscs 1 hi- article In 
question calls lo mind a notable ixprrlento i had. In 
New York city In 189G 

It will be recalled by thousands nf people that the 
lute Charles Broadway nouss the blind merchant of 
that city offered one million dollurs lo anyone who 
would restore his sight The offer was sensational 
and was widely c-lnulated In everv civilised nation 
Thousands or tt-Uers, written In many languages, 
poured Into the big Broadway store suggesting reme¬ 
dies. and the blind merchant was besieged by many 
offering treatments for Ihe restoration of bis sight 
Rouse although blind was a busy man always at his 
desk directing the affairs of hls great establishment 
He whs too busy to lake treatments lie declared and 
no he s< lei led a siibHtllule whose name was Martin 
and who wilr nllke blind from atrophy of the optic 
nerve He was ton poor to pny for treatments and 

was glad to act us a substitute tor the millionaire 

who agreed to defray hlB expenses It was nnder 
stood that Roues would undergo nny treatment that 
would benefit Martin 

I made arrangements with Rouss for the treatment 
of Martin and accordingly Martin came to my real 
deni a every dav for about two months The treat 
ment was electrical from a primary battery of my 

own Inveutlon Tho flics of tile Now York World of 

July list and lonnial (since changed to American) 
of August 1st 1896 will show thal my treatment of 
the case became quite sensational I believed that 
Martin had made some slight Improvement and might 
regain hla sight I flnully gave up the case however 
deciding with all oculists thal atrophy of tho optic 
nerve Is Incurable 

Marlin was a native of New lork clt> and hnd been 
blind nine years He was of a fearless and linpetu 
ous disposition snd wont about over the city without 
a guide He passed up down and across the great 
thoroughfares frequently and only a few limes col 
llded with a bicycle which vehicle he detested l 
was with him on occasions when I marveled at tho 
perfect freedom with which ho walked along the 
crowded streets showing not tho slightest timidity 
and requiring no aid whatever from me 

Once I left my resldeuc e on 2ind Street near Eighth 
Avenue with Martin for a walk through the city to 
Third Avenue and I hence down town In passing he 
would name with great accuracy the streets and nota¬ 
ble buildings Hls eyes shnwnd no Indication of blind 
nesa and no one suspected thst he was blind I was 
amoved lo see him cross Broadway at 14th Street with 
perfect ease and Imagine my astonishment when he 
shied arouud some Umbers that had been set up 
across a sidewalk to prop the wall of a building under 
going repairs. He got off and on street cars without 
a blunder and made hls way acrosa trowded streets 
without betraying bis blindness. He used no cade 
nor did he feel bis way with hls hands Had I not 
known that he was actually blind I would have be 
Ileved he was feigning. 

I asked hint how he knew hls way and avoided col 
Ilslons and be Invariably told me be did not know 
Ho only knew that he rsreri nothing for hla life and 
oflen remarked that he would rather bo dead than 
blind Ho seemed lu be guided by what I shall term 
a inlrarulons Inst 1ml superinduced by a subconscious 
mental condition I am Inclined to the belief in 
the absence of a better theory that he was directed 
by what Hudson terms ‘the subjective mind 

Arbuckle, Cal Walteb W Felts 

Owing to the careful adjustment and regulation of 
temperature necessary In bacteriological lnrubn*or-c s 
new Incubator has recently been built which will be 
bested by electricity and which It Is expected will thus 
overcome the difficulties with gas-heated Incubators 
Incandeecent lamps are used In the new heater to 
maintain the required temperature A new mercury 
regulator controls the lamps. The Instrument was 
tested quite recently for a run of forty five dayscand 
the variations In temperature during this rime -wi re 
practically nothing The incubator la formed cltli a 
triple wall providing a water jacket and an air spa- e 
snd Is covered with asbestos finished In white mauni 
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DEVELOPMENT OF THE HUDSON 
RIVER STEAMBOAT. 


(n that broad Held of human activity which la cov 
anal by the term engineering' there le probably no 
product of American design and construction that 
In urn more dlatlmtlve national characteristics than 


Scto^ttk Amtrfcaft 

the growing demand The 'Car ol^ Neptune' was built 
ip 1IM the Paragon In Mil the -nrefiy' In Mil 
ard the 'Richmond" In M18-1814 It was not to be 
expected that so profitable a rent are would be allowed 
to paw unchallenged and a company waa formed at 
Albany which built two boat! to run In oppoaltto& to 
the Fulton line. Fulton and Livingston, however were 
granted a perpetual Injunction against the opposition 
company and tbs two vessels were tamed over to 
Fulton and broken up Rendered ibue doubly secure 




tugeR rt trail (be 8gtUd! wwWlHito-... 

town, N 3 Robert It Uvlngtton, l*hlton‘a bae»er ft 
clow aseoclate, died in.1814, tod Falton on, 
atth. U1B 

Then can be no doubt that the monopoly « 
to Fulton served to delay the development both of Om* 
steamboat and of river transportation In general Tha 
decision of tbs Supreme Court In 1884 opened the, 
river to steam navigation by boats propelled “by fibs 
or steam." and forthwith the Improvement of the 



J4 f«t. depth N>, r.H.t Knslncs <’rl 
Irr hy 4 toot stroke Altered In Thiw sn.1 
Ontario.’ broken up In 1804 


flinders HI Inch Length 180 1c 


depth 0 fort llrlvcn by 
tilers oor.ch risrtt^jn^ 

TBX “ ORAMFLAIV " 1IM 


ort llrlvcn by two enslnes. Oyllml.ni, 43 I nth dlsnctor by 10-foot 
icb guard In August. IM.1J ran from New York tn Albany 
it lttiura and 40 minute*. 


the American river steamboat Also we venture the 
assertion that there le no type of passenger vessel 
plying upon river lake or ocean that presents such a 
perfect picture of grateful lines and contour or tar 
rles such a suggestion of speed as the Amorlcan river 
steamboat That It should show suth undisputed 
beauty Is surprising when we bear In mind that this 
type of boat has been, developed during the past hnn 
dred years along lines of the eirlctest utility and 
under the atress of the most eevere tompotltlon, a 
competition whose Intensity has nut been exceeded 
even In the construction or the touipetliig railroads 
which have thrown their elaborate network over the 
fare of the rouutry Every one of the peculiar charac 
terlstlcu of the river steamboats has been due not to 
the mere caprice of the builder but rather to certain 
exacting physical conditions of the work which had 
to be done The shoal draft the wide overhanging 
guards, and even that distinctively American survival 
(we had almost said anachronism) the walking beam 
ei glne, are Instances of the survival of the fittest 1 
after one hundred years of ondeavor to find the best 
type of boat for this work 

The succeseful trip or the Clermont to Albany 
In 1807, In the then Inc redlbly brief time of 12 hours 
brought the nsw system of transportation Into Irame 
dlata favor and the growth of traffic, in spile of Ibe 
fare of 87 for the single trip was such as to warrant 
the construction of four additional steamboats to meet 


In the possession of their exclusive rights In the 
State of New York Fulton and Livingston took out 
additional patents and settled down to the develop¬ 
ment of the river carrying (rads Not much Is known 
cf the four successors to the ' Clermont mentioned 
aliove beyond the fact that the weakness of constrnr 
lion which was evident In the "Clermont' was reme¬ 
died The rectangular crons section was abandoned 
IC keel and keelsons were Introduced to give the longl 
tudlnal stiffness, the flat bottom waa abandoned In 
favor of a dead rise, and the bilge was given the 
rounded form which characterise* the later vessels 
In 1811 Aaron Ogden Governor of New Jersey petl 
tinned the Now York Legislature against the Fulton 
monopoly, but waa unsucceeaful He built 
boat railed the “Bea Horse,' to run between Elisabeth 
town N J and New York city and this vessel Is 
i redlled by John H Morrison In hla “HlBtory of Steam 
Navigation with being fitted with an engine that was 
the pioneer of the American beam engine Subse- 
qnently Livingston and Fulton gave Ogden permis¬ 
sion to run his steamboat on his ferry route for a 
period of ton yaars Oat of this arrangement came the 
litigation ultimately carried to the United States 8u 
preme Court by which the steamboat monopoly, which 
hod exlHted for seventeen years, was broken One of 
the moet active opponents of tbs Fnlton Livingston In 
terewts was 1 Commodore" Vanderbilt, who In the early 
20 ■ was operating two boats the Ballons' and “Stood 


steamboat began to go forward by leap* and bounds. 
The original North River Company waa at once con¬ 
fronted by opposition lines The Hudson River Lina 
built three boats, the Constitution," "Constellation," 
and 'Independence," nnd certain people In Albany set 
afloat the * Do Witt Clinton ” The year 1884 Is nota¬ 
ble for the launching of the first steamboat to carry 
compound engines the 'Henry Uckford" The cylln 
tiers were 12 and 24 Inches In diameter and the stroke 
4 feet The new type of engine gave MtUtaction, and 
It waa used In several vesaela, Including the "Com¬ 
merce ” launched in 1825, of which we present an Illus¬ 
tration and the “Sun ’ of about the same date Tho 
dimensions of the "Commerce 1 show the trend of de- 
ie waa of lesB length than the ‘Cler¬ 
mont,’ 130 feet aa against 150 feet but of nearly twice 
Ibe beam, the 'Clermont" having been altogether too 
narrow for stability Her engines had tyllndara 18 
and 80 Inches In diameter by 4 feet stroke Altered in 
1852 and renamed "Ontario,’ this remarkable veaael 
was not finally broken np until the year I8S4 The 
Son ’ whose engines were of the same compound 
model nnd of the same dimensions Is credited with 
laving made the trip from New York to Albany In 
the year 1828 in twelve hours and sixteen minutes, 
v lth thirteen landings so that in the Intervening nine¬ 
teen years since the voyage of the "Clermont," the 
time of passage had been reduced about two-thirds 
The year ISIS is notable for tbe fact that John Bte- 
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the IrKttOB mooopoty baring tin brokan, Ofr 
'Him tib IMlHt felMr 9MMM0* bOStMSS, UK 
ptM bis gaalaa to the 4MH el wyginee and steam- 
bsotsi and It Is doubtful If anyone who worked at 
(bo problem Is tha first half century succeeding FuV 
IftlHMtatwiw impress. ftwU of a natural 


It was at about this Urns that the praoUea was foV 
lowed in seats of tbs steamboats of providing two sepa¬ 
rate anginas, one for each paddle wheel The “North 
America,” above referred to had cosines of this kind, 
a* did tha “Champlain,' 1832, which la ah own In one 
of our illustrations. The "Champlain” also Illustrates 
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wonderful development In the speed of the Hudson 
River stasmboet At that tlma there wore no steam 
vessels anywhere in the world that could approach 
theee famous craft In speed and that American ship¬ 
builders and engineers should have gained such a com 
mantling lead over the Old World la to be attributed 



earn enable, cylinder, 81 Inch dlsoscler, 13 foot iifrole Iturw-iHn 
rhc dining-room can seat 800 guests. Then) in. four decks far tt 
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phis," 18H, he introduced the practice of carrying the 
boilers outside the boat upon the guards, and In her 
engine he Introduced balanced poppet valves and 
wrought!ran aide pipes. In the following year he la. 
trod need (in the “North America") for the first time 
the familiar trum or “hog frame" for stiffening the 
bull, a device which haa survived In the Hudson River 
steamboat to the present day 


previous years. The next vessel to make a consider 
aNe cut In the running time to Albany after the per 
formnnee of the • Bun” was the Novelty ” whit h on 
May Slit, 1832. ran from Albany to New York In nine 
hours and forty-seven minutes. On August 23rd of 
tha same year, the “Champlain' made the run north 
lu nine hours and forty nine minutes 
The period from 1830 to 1840 was marksd by s truly 


for the People’s Line which was started In 1835 Thi 
“Swallow after frequent alterations to engines and 
hull with a view to intreane of njMted was dually 
oq nipped with a cylinder of the huge diameter for 
those days of 62 Inches and the Rochester with one 
of 60 Int hes diameter The particulars of these boats 
nH given by Morrison show to what an advanced stage 
(Continued on page iff ) 





































AMERICAN STEAMBOATS PRIOR 
TO THE “CLERMONT." 


It la HUH Ilf the estimable qualities of Robert Fulton 
that tu nr the obvtoua temptation no to do, con 
hoijuiiiI upon lile brilliant eucceee with 
lbi< lltrnioiit he never ■ lalmed the 
dialIm Hull of being the original Inven 
lor of lUe steamboat He was perfect 
1} familiar with the Ingenious work In 
ihe detelopment of steam navigation 
whli li hud been done both In tho 
United Staten mid In Europe during 
the two deiadea prprndlng the success¬ 
ful trip of the Clermont He had 
Ultimate knowledge of the previous his¬ 
tory of the art, he vrae personally ac¬ 
quainted with the moro auinutHful In 
venlors, and ah a gueal had made 
tripe on at leant one of the more aui 
cessful boats The priaent celebration 
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1780 was plsced la regular service on the Delaware 
as a packet its sailing datss being advertised la the 
local press. 

The sixth steamboat, a stern-whs*ler, built by Qapt. 
Samuel Morey of Connecticut, sailed from Hartford 
to New York, with Chancellor Livingston and others 
on board In 1794 

The seventh steamboat, by Fitch, triad on the old 





usz wasAinr see 


Collect Pond now the site of the Criminal Court build 
lug and City Prlaon, New York, was driven by both 
peddle wheels nod a st raw proiiellor Chancellor Llv 
Ingaton whs nlKiard on thlw trip and a very i rude 
model of the hnal shown In the aiiouipanylng llliis- 


vett, John Bteveas, and ChaaoaUor Ldtrtagston, had 
aids chain wkqele drlwea by a stsam tagfoe. It w*g 
triad suooSMfuUy la October, 1711, and with tks SpM- 
Ish Mlnlitcr on board as a guest mads three miles an 
hour 

The twelfth steamboat, bottt by CoL John Btrrens. 
was a S 5-foot flat-bottomed boat, which waa driven by 
a screw propeller on the Hudson Hirer at a speed of 
four mllee per hour la 1801 and 1804. 

The thirteenth steamboat built fa 
1804 by Btevens, waa propelled by twin 
screws at a speed of seven to eight mllee 
per hour, and made sever*] tripe on the 
Hudson River 

The fourteenth steamboat built by 
Oliver Brans la 1804 was a large eeow. 
or lighter, driven by a paddle wheal at 
the stern. 

The fifteenth and last steamboat be¬ 
fore 1807 to make a trip under her own 
steam was a large plrouge, with side 
paddle wheels, called tha "Phrnnlx,** 
built by Btevens In 1800-7, which, being 
debarred by Fnlton's monopoly from 
navigating on the Hudson, subsequently 
steamed to Philadelphia by sea, and 
a through thus became the first steamship to 
n make an ocean voyage. 

It should be understood that al- 
rort>e though tha above enumeration Includes 

vessels tbst were actually moved by 
steam, no claim Is mads that they were 
sli of a practical character Of the American* who 
turned their attention to the development of the ateam 
boat In the pre- ‘Clermont’ period two men, in our opin¬ 
ion aland head and shoulders above their competitors, 
namely, John Klnh and John Btevens, the first, for 



bout Also built bi illili was 
tried on the llelnwaie In 17s7 
The third buai Iniill l>\ Juiiioh 
Ruiuncy and drlvm 1>> i water 
Jet was operated nl Bln nerds- 
town on the Pototnm Hcpleinber 
Prd 1787 

The fourth Htenmbnut Inillt by 
Flteh ran from Pblhdelplila to 
Burlington lu 1788 
The fifth aleatnbiwi iilwi built 
by Fitch, made elgbl miles an 
hour Over a measured < on rue at 
Philadelphia In 1780, and in 
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palling a beat, that be used 
tubular boilers and htyp-prat- 
snre steam, and that he was 
the first to adopt that system 
of twin propellers which sub- 
ssqnently became tbe standard 
method of propulsion through¬ 
out tbe world. 

four rtcs. 

Iota Fitch stands oqi ss a 
splendid t/pe ef a ladgr elaas 
of Ingwnious, oouvagatas, tat 
poor Inventors, whs did m 
muoh to promote the Industrial 
devutopmsht of the- mam 
during tbs ear# yearn at Utt 

p»t 


a» mnn is me 













>lf Watowfc 4 s, 19& 

WW«r, Om, on tb# Slat of January, 1741, In 
raodarst* dretnhstaaoea, be' tamed tbe trad a of 
etafc making. tad at twanty-eix rear* of aft 
Wared to New Jaraey and then to Philadelphia, 
Where be became a strong partisan on the American 
ride In the dispute between the colonies and Great 
Britain. He waa made nontenant of a oompany 
railed at Trenton, hut ultimately he fonnd hie ephere 
of naefalneai in the gun factory at Trenton When 
Washington created the Delaware Fitch moved with 
the Continental troop# to Pennsylvania. In 1780 ha 
waa appointed a deputy surveyor, and ultimately 
struck out westward for the purpose of surveying 
lands lying beyond the Ohio River In 1781 he started 
for Fort Pitt, now Pltteburg Later he was captured 
by the Indiana, endured severe privations, and was 
finally carried by them to Canada, where he fell Into 
the bands of the British After his liberation be again 
took up the work of surveying the unknown landi of 
the West, and ultimately In 1788, turned bis atten 
tlon to hla great life-work of Inventing a boat to 
travel by the power of steam Beyond a natural aptl 
tude for mechanics, Fitch wee entirely unfurnished 
fcr this difficult task Although steam-engine build 
lag was a recognised trade In England and had been 
for many years, there were at tbls time but three 
steam engines In tbe whole of America, and tbe coun¬ 
try was absolutely without suitable means for auam 
engine manufacture In bis quaint 800-page manu¬ 
script autobiography now In tbe Philadelphia Li¬ 
brary, Fitcb writes "Although It was not to ray 
credit, I did not know that there was a steam engine 
on earth when I proposed to gain a force by steam ” 
He road up ell the scant literature be could obtain on 
the subject formulated bis plans and on Seplomber 
27th 1788, presented a drawing and model of hll 
boat to the American Philosophical Society at Phlla 
delphia The model shows the method of propulsion 
by an endleso chain provided with paddle hoards 


Scientific American. 

Fitch's fight to the Invention, fresh advances ot 
money were made by the shareholders, and a 
boat II feet wide end 48 feet long wee equipped 
with an engine having a ib-lnch oyUnder After 
much experimental work with the condensers, this 
boat, on Auguat J2nd 1787. waa propelled on tbe 
Delaware In the presence of practically all the mcm 



lain of the Convention who were then silting In Phlla 
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The cylinder wee double-acting end condensing. Fitch 
Introduced the Jet condenser which hs believed to be 
original with him, although It had bean previously 
Invented In Europe The boat waa driven by six 
pairs of oars or paddles which were pivotally con 
nected In sets of three to four horlsontal driving bare, 
operated by tranks on crank dtiki driven by the en¬ 
gine. Fitch preferred thoso paddles to the peddle 
wheel, because he considered that (be latter Involved 
a great wasto of power due to tlib obliquity of tbe 
wheels on untcrlng and having the water Fitch's 
objection to the juultlle wheel* was theoretically cor¬ 
rect. and Its IneClclency waa not corrected until the 
Invention half a century later of Ibo feathering pad 
die wheel 

Tbe third eteamlioat built by Fitch waa a much 
larger craft and waa ilrlvtn by a greatly Improved 
engine The new boat waa 60 feet In length and 8 
feet In beam lla engine nlao bad lJInth cylinder 
but as the result of an Improved tondenarr designed 
by hltth It developed tollablerably more power thau 
the ungluu In the preceding boat Furtlitrmore it 
should be mentioned that this was the first steam 
boat equipped with a tubulur boiler the Invention of 
Volght The oars, or paddles were removed from the 
s'des and placed at the (tern Toward the close of 
July 1788 she made the trip of twenty miles from 
Philadelphia to Rurllugton and on the 12th or October 
she made tbe same trip In three hours and ten min 
ulus with thirty pasaengerB on board The boat con 
tlnued In more less eiperlmeutal operation during 
1788 and 1789 Tho story of the ironblos of Fitch and 
'eight In the endeavor during tbls time to perfect 
their engine as contained lu Fitch s autobiography Is 
of abaorblng Interest No less than seven different 
condensers wero tried and rejpclBd Finally an 18-lne h 
steam cylinder and a jot condrnHer of Fitch a design 
were Installed and at laBt In the words of Filch L 1 
the 16th of April (179h) got our work rompleated and 
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him much encouragement He formed a company ana Uov Randolph or Virginia Dinlrt RlUenhome 

on March 18tb, 1786, secured from the Legislature tronomer and other notable men An engra 

of Nsw Jersey the exclusive rights for steam narlga description of the boat mntlo from tbe plans v 

tlon In that State It was at this time that he asao- lie-bed In tho Columbian Mugaxlne for Decern 1 

elated himself with Henry Volght a clock 
maker of unusual mechanical Ingenuity 

and Skill The task which thase men had ^ 

set themselves was Herculean There , _ —- -- 1 | 

wars no machine ahopa nor the necesaary L 

tools for the accurate work required. and pT „ 

through the subsequent years of experl 
mentation they had to feel their way tV 

amid a thousand discouragements of pov jjPDi 

erty and Ignorance, to the final success fe; i 
which crowned their efforts five years pSL 




tbs boat by oars or paddles, working on 
the side, and moved by cranks operated 
by the engine This was tried on the 
sklB with the 8-lnch engine and on the 
ITlh of July, 1786 tho first boat propelled 
by steam In America made Its trial trip 
successfully on the Delaware. Kncour 
aged by the passage ot a law by the 
8tate of Delaware In 1787, securing 


water came out to try us 
Shortly afterward Rlttenhoiise the as¬ 
tronomer Dr Ewing (Jen Irvine and 
others were favored with tho novel ex 
lierlenre of s steam voyage, and now at 
last publli Journals begun to give well 
deserved notlir to the successful efforts 
of these Indefatigable Inventors The fol¬ 
lowing paragraph was published In the 
Quelle or the United States May lGth 
1790 and w Idsly ret opted throughout the 
Union Burlington Slay 11 1790 The 
friends of Be lenee and the liberal arts 


nilelphla lu three hours and a quar 
with a bead wind the tide In their 
or Ou tliolr return by accurate ob¬ 
it Uons tfapy proceeded down the river 



mn-mmi soon abb nra aciava ov 








































































EUROPEAN STEAMBOATS PRIOR 
TO THE “CLERMONT.” [ 

As 111 America, so In Europe, the qnirtir of a cen 
fury preceding the aucceasful inauguration of steam 
boat service on the Hudson River was a period of 
< rtraordlnary Interest among Inventors In the possl- 
bllltles of steamboat navigation, during which a great 
amount of thought and experimental work, was devoted 
to the development at a successful steam-driven ves¬ 
sel In the present chapter we shall touch lightly up¬ 
on those Inventors who merely drew up plans took 
nut patents, and made more or less successful models 
of steamboats our attention will be devoted more 
spot Ideally to the clearly recorded and well-autbentl 
cated Instances In which steamboats of useful else 
were actually propelled by steam 
Following this plan, ws may dismiss at once the Oft- 
assorted claim that a vessel of some 100 tons, built by 
Blasco do flarray a native of Biscay, was propelled by 
steam at Barcelona In Spain In the year 1643 Caro 
ful search by Investigators has revealed two letters 
signed by Carrey and dated 1643, describing experl 
monte with different vessels both of them moved by 
paddle wheels turned by men There Is no mention 
of the use of stosm or anything to Indicate that this 
motive power was contemplated 
The Marquis of Worceeter published a booh in 1663 
In which mention Is made of an engine and of the 
ability nf Ihe Inventor to make the vessel wblrh car¬ 
ried it go against Ihe stream which the more rapid 
It Is the faster It shall advance" His patent, how 
ever contains no suggestion that ha had any Idea of 
11 Ing steam 

Although the name of no Inventor In the early part 
of the eighteenth century Is more closely associated 
with the design of the steamboat then that of 
Jonathan Hulls there Ih no proof that he ever built 
and operated one At the name time Hulls was a 
man of unusual Intelligence and of considerable me¬ 
chanical skill His pal ant taken out In 1736, de¬ 
scribes the Invention as a machine for carrying ships 
and vessels out or or Into any harbor or river against 
sind and tide The following year he published a 
pamphlet in London describing his Inveutlon and It 
is curious that, like many early experimentalists, he 
considered that Its greatest, usefulness would be found 
In the towing of vessels The Illustration of fall boat, 
given on page 22(1 was drawn from his very complete 
description nf the nice hantsm nf the boat and Admiral 
Preble of the United States navy In bin work 'On 
the Origin Hnd Development of Steam Navigation, 
■ays that there can be no doubt of his having been 
the first inventor of an Ingenious and practicable mnb 
Hulun for proisdllnK vessels by a condensing steam en 
fine and by pttddle wheels and this be It remem 
be red was aa Tar back aa 1736 Writing over a quar 
ler of a contury ago again tho same author says 
The following doggerel Is still the burden of a com 
mon street ditty among the boys of Campdcn of Olou- 
cc htershlre, Hulls s native place 
Jonathan Hulls, 

With Ills iialent skulls, 


It Is a disputed point whether to Dents Papin, the 
great French engineer and professor of mathematics 
st the University of Marburg Is due the rredlt of be¬ 
ing the flrst to make a steamboat ran upon a public 
waterway Preble however Is of the opinion that hts 
correspondence with Lelbnttx, which was brought to 
light during tho latter part of tho nineteenth century, 
fully proves that Tapln actually constructed a steam 
boat which he ran upon ihe river Fulda In 1707 It Is 
certain ttiat lie met with the seemingly Inevitable 
ridicule and abuse Dluguslod with the conduct of the 
Hessians be determine d to go to London In hta steam 
vessel and descended the Fulda aa tar as Hunden 
where the boatmen laid violent hands upon him, and 
destroyed bis little emit 

Next to Papin conics the Marquis de JouRroy who 
In 1781 built a steam iissel 160 feet In length and 1R 
feet In beam which ucording lo a document now In 
Paris was propelled hv steam for fifteen minutes 
against the stream 

wiLLi&tt gnnnoi 

The credit for the Invention and construction of tfas 
first steamboat to lie sue cessfully applied In Europe to 
oasful navigation la due a Scotch engineer, William 
fipalngton, who atlaiAc d the problem on original lines, 
•fid produced a vessel the "Charlotte Dundee," which In 
many respects was lisir a century In advance of tho 
state O* the art Symington was born In Scotland In 
1T(4 Mutinied for (he church, bis taste fer mechant- 
aai philosophy, he tails ua led him to dlrsvt Us studios 
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to the exercise of the profession of a dvtl sag!user He 
obtained patents for several knprovemeots la tho steam 
engine, and designed a steam carriage, which la 1786 
he submitted to several learned and scientific men In 
Edinburgh. Here ha mat Patrick Miller of Dalsvln- 
ton, a wealthy banker, who Informed Symington that 
bo had “spent much time In making experiments as 
to the propelling of vessels upon water by natal 
wheels In place of mile or oars. These wheels hi 
hod put lo motion, applying the strength of men to 
the turning of a handle or winch.” Bymlngton told 
Miller that he believed a steam engine might be con 
■traded for the purpose, and be propoeed that favorite 
method with early steamboat Inventors, of comment 
eating a rotary motion to the paddta by the alternate 
action of ratchet wheels. The first experiment was 
mads with a two-cylinder engine, the cylinders being 
of 4 Inches diameter and 18 Inch stroke. It was In¬ 
stalled on a double-keel vessel, and tried on tbe Dale- 
win ton estate In 17B8, with satisfactory results. The 
next experiment was upon s larger boat, 60 feet in 
length, belonging to Miller, which was already equip¬ 
ped with man-operated paddle wheels In this vessel 
Bymlngton placed s two-cylinder engine, each cylinder 
being of 18 Inches diameter and 3 foot stroke, and In 
October 1789, with Miller and several prominent bull 
ness men and engineers on board, the boat was driven 
at • rets of five miles an hour In still water Tbe en¬ 
graving on page 220 Is based on tho original plans of 
this boat, as given by 8ymlngton. At this point, Mil 
ler retired from business to devote himself to his 
estate st Dalswlnton, but In the year 1800 Laird Dun 
das, one of the principal owners ot the Clyde Canal 
requested Bymlngton to take up his experiments with 
the steamboat, and spent about 336,000 In this work 
'With sufficient capital assured to give him a free 
hand. Symington designed an entirely new boat and 
engine called the "Charlotte Dundee" An examina¬ 
tion or the drawings of the vessel, as shown on pages 
220 and 221 of this Issue proves that Bymlngton was 
an rnglneor of decidedly original genius. Even st that 
early day, hie mechanical sense objected to the rum 
hersome overhead working beam and In a letter at 
that period he criticise* the cylinder erected In a ver 
tlcal position and the heavy working beam, and other 
heavy and coin plicated apparatus of the old steam 
engine and explains how by changing tbe position of 
the cylinder and ‘by coupling to tbe end of Ihe piston 
rod a crank and arm,’ ho • reproduced a rotary motion 
without the Intervention of a lever or beam ’ In other 
words, Bymlugtou In the engine of the "Charlotte 
Dundas originated the modern horlxontal reciprocat¬ 
ing engine whlrh was destined to become the predam 
Inant type for steamboat locomotive and stationary 
engines and continued lo be such throughout the mid 
die period of the history of the steam engine The 
cylinder was double acting 22 Inches In diameter and 
with a stroke of 4 feet It was direct-connected to 
the rrankshsft of a paddle wheel at the stern of the 
boat The account of the experiment as given In his 
own narrative which has been Lonfirmed by others, 
Is as follows 

Having previously made various experiments, In 
March, 1802 at Lock Twenty-two, Lord Dundas, the 
great patron and steamboat promoter along with 
Archibald Spiers Esq, of Blderslee and several gen 
tlcmen of their acquaintance being on board, the steam 
boat took In drag two loaded vessels the ‘Active’ and 
Euphemia,’ of Grangemouth flow and Rlsplne, mas¬ 
ters, each upwards of ttvrnty tone burden, and with 
great ease carried them through tbe long reach of the 
Forth and Clyde Canal at Port Dundas, s distance of 
nineteen and a half miles. In dx hours, although the 
whole time It blew a very strong breexa right ahead 
of us, so much that no other vessel could move to 
windward In the canal that day but those we had In 
tow " 

Since the object of Lord Dundas In employing Bym 
Ington was to have him devise some cheaper means of 
towing csnslboats than the existing method by horses, 
it wonld look as tboogh the future of the steamboat 
was assured but, unfortunately, tbs other proprietors 
of the canal objected to the use of steamboats, urging 
that the waves sot up would wash sway the canal 
banka Therefore, nothing further was done Subse¬ 
quently Symington was Introduced by Lord Dundas 
to the Duke of Bridgewater, who was responsible for 
the Introduction of canals Into England Symington 
Impressed him so favorably that he gave him an order 
lo build elgbt boats similar to tbe "Charlotte Dundas" 
fur service on his canals, but tbs death of tbe Duke 
shortly afterward led to the canceling of tbe order 

Among the many methods of applying the power of 
ihe engine to propel tbe boat that were triad by the 
early Inventors one of tbs most popular was to use an 
endless chain of paddle boards, traveling over wheels 
or pulleys st each and of the boat, tbe paddles being 
submerged as they pasted toward the stem, and being 
carried clear ot the water aa they returned toward the 
bow Or this type was Deeblsnc’s steamboat, which 
wax triad on tbe river Doub* In 180». The arrange¬ 
ment of the engine and the chain, of poddies Je ehown 
very clearly te the engraving on pogei HO aad SSL 




tion of the fifteen wra converted ihtn rotary mattes W 
means of a ratchet gear acting upon a epe» wheel apoa 
the mate driving axle. ■ > 

twnmuf tnjugmn mu so n* "umaR.” 

(Concluded from page tU ) 

Council, after a trip on the Delaware, were oo greatly 
pleased aa to present Fitch with a salt of oolon for Us 
boat 

The new venture was now ready for commsrrial 
exploitation. A schedule of selling date* and fane 
was drawn up, and during the following three mon the 
there appeared In the local papers twenty-three ad¬ 
vertisements announcing the Umee of railing. The 
routes covered were to Trenton, thirty tnllei, to Bun 
Hngton, twenty, to Chester, fifteen, and to Wltmlng 
ton, thirty miles During these three months “The 
Steamboat," as she was popularly colled, ran In regular 
passenger service for a total distance of between 1000 
and 3,000 miles. Limitations of specs prevent any 
further quotation of the certificate* and eulogies given 
by prominent men of tbe day We present engravings 
of two of the advertisements Of 1790, photographed for 
the Soreimric Awaaican from the files of tbs Pennsyl- 
vonla Packet and the Federal Oaxette, by the courtesy 
of Mr Abbott, the curator of the Philadelphia Library, 

In view of this crowning raccoon to the labors of 
Fitch and his associates, the story of tbe rest ot hie 
life Is truly tragical. His attempt to build another 
ard larger voaael failed for want of financial support. 
Had soma Influential, wealthy, and farsighted patron 
come to Fitch’s assistance at this time, there can be 
little doubt that the advent of successful commercial 
steamboat navigation would have been hastened by 
twenty years. But It was not to be Discouraged 
and embittered by failure to secure recognition and 
support, Fltoh after an abortive trip to Prance, wrote 
an account of his life and experimental work, which 
he delivered to the librarian of tbe Philadelphia Lib¬ 
rary with Instructions that It be not opened for thirty 
years, and than, retiring to Bardstown, Ky, ho ended 
bis unfortunate life by committing suicide 

ion i m m 

The claim of Col John Stevens to a foremost pool 
tlon among those who contributed to the early de¬ 
velopment of tbe steamboat la baaed upon his recogni¬ 
tion of tbs value of the acrew propeller, of the multi- 
tubular boiler, and of high pressure steam Like Fitch. 
Stevens was possessed of groat mechanical ability, 
and to this was added the advantage of wealth and 
education. Hie claim to have built the first steam 
screw propeller boat to navigate the waters of any 
country we consider to he Indisputable. 

After some preliminary experiments, as recorded 
earlier In the present chapter, Mr Stevens designed an 
entirely new engine and boiler, differing from anything 
that had yet been attempted either hare or In Europe 
and erected It In a 28 foot boat, which made many suc¬ 
cessful tripe at speeds of between eeven to eight miles 
an hour on the Hudson River The tlvln screws, en 
glne, and the holler are still In existence and are now 
nt the Smithsonian Institution, Washington The ac¬ 
companying illustrations are reproductions from 
photographs of this exhibit made especially for tbo 
St tKVTiriu AuntiiAN by the courtesy of tbe curator 
1b$ cylinder was of 4% Inches diameter end 9 inches 
■treks Motion wet transmitted from the overhead 
croeahaad by two connecting rode to a pair of oranks, 
one on each propeller shaft. The cranks turned In 
opposite directions (to overcome the tendency Of a 
■Ingle propeller to rotate the boat) and the cranks 
were maintained In their proper rotating poet tlon 
relatively to each other by means of two gear wheals 
on the propeller shafts. Tbe reaction of the connect¬ 
ing rods against each other served the purpose of a 
parallel motion and maintained tbe piston rod In. 
alignment The valves consisted of two-way cocks, 
and they were driven by a crank on one of the pro¬ 
peller shafts, through the Intermediary of a vertical 
reck and gear wheels on tho spindle* of the two-way 
cocks Tho honor is one form of the multltnbular 
type Invented by OoL Stevens, it has 16 copper tubas, 

14 projecting from each side of a center rectangaisr 
chest 

Contemporary testimony to the sutnoissful operation 
of this boat Is given In Btewort’s “Aneodotes of the 
Steam Engine," published te 1838, and Ip an artiste, 
by JJr James Rsawiek contributed to Trsdgold’s 
“Treatise on the Steam Engine," published In London 
In 1888. 

That John Btevens and hts son, Robert L Stevens, 
are to be credited with having built the first ocean¬ 
going steamship Is proved by the wsU-oulhentleeted 
voyage mode by the "Pbcsnlx" from New York to 
Philadelphia. The engines of the "Phamlx” wan der 
signed and WU by Slovens The accompanying l&te 
tratton of this historic vessel is from a photograph Ot- 
an old pointing at the family heme, Castle Mat, He t 
boken, N. J. Allotting to the above voyage, the late Mr. 

J S»*t Resedl, tbe brilter «< 1 
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THE AMERICAN WALKING-REAM 
ENGINE. 


Look«d at treat tb* standpoint of the mechanical 
engineer, the moat extraordinary fact In the story at 
the dsrvatopment of the Hudson River steamboat Is 
the vitaUty of that early form of steam engine known 
as the walking-beam type. Although to-day Its term 
of useful life lacks but a year or two of a century and 
It la, therefore, actually as old as the Hudson River 
steamboat Itself, and though It represents one of the 
earliest and crudest methods of changing the recipro¬ 
cating movement of tba piston Into the rotary move¬ 
ment of the power •haft, the walking beam engine Is 
to-day the prevailing type of drive on the Hudson 
River Most significant fact of ell, when It came to 
the question of whst typo of engine to use on the 
■Robert Pulton," \he lat¬ 
est of the Hudson River 

fliers, built this year, It - 

was decided that, all 
things considered, the moat 
suitable engine would be 
one of the kind which was 
Aral placed In a Hudson 
River boat In the year 
1811. 

la steam engine practice, 
one hundred years ago. 
the rocking or walking 
beam was the favorite 
method of connection be¬ 
tween the piston rod and 
connecting rod We are 
all familiar with the en 
graving! of early station 
ary engines, particularly 
those used for pumping lu 
city waterworks, In which 
a vertical (team cylinder 
transmitted Its power to n 
cast-iron overhead rocking 
beam, which was carried 
upon cast Iron girders sup¬ 
ported on cast Iron pillars 
of elaborate classic design 
By the middle of the nine¬ 
teenth century, this type 
was being discarded for 
tbe simpler horizontal en 
glue, and to-day the few 
remaining walking - beam 
stationary engines are re¬ 
garded with a strictly an 
tlquarlan Interest. 

In the development of 
the Hndson River steam 
boat.-on the contrary the 
beam engine proved to be 
ao Ideally adapted to the 
work, that It has held Its 
place agalnat the multi 
cylinder hlghpreMure, 
fast running engine, with 
conspicuous success In 
the Oral place, It was an 
easy engine to build, and, 
when once tbe foundries, 
machine shops, and forge* 
bad bean built and a force 
of capable mechanics had 
become available, Its flrst 


glne consisted essentially Lyllmler, 81 Inch diameter hv 12 fool stroke llorw-p.nr.-r dsoo Holler mwim ’tftpouni 
of a single cylinder . 

walking beam . connect- «• ■» ““ 

Ing rod, the A frame, 

which carried the main MOOT OT I HI “ ADIkOglUCX." 

hearings of the walking 

b«am, a Jet condenser, a hot well whose piston was op- stroke The “Constellation ' 1825 used n cylinder 44 
erated by connecting rods from tbe walking beam, and Inches In diameter by 10 feet stroke and these remain- 
feed pumps operated from the same connecting rods ed about the maximum dimensions' until the appeer- 


to the keelaona of tba floor of tbs boat. Tbe A frame 
waa built of massive Umbers very strongly braced and 
bolted, and carried at Its apex the main bearings of 
tba walking beam Tbe guides for the croaeheads 
were held In line by rods extending from the guides to 
the A-frame. 

The boiler of the "Clermont" waa made of copper 
and carried the low pressure of four or live pounds 
to the square Inch Copper was used because Iran 
pistes were not available, but eventually, when rell 
able boiler plete became available iron boilers were 
Introduced, and Immediately higher steam pressures 
began to be used Tubular bollors were Introduced 
In 18S0 on the “Novelty," and about the year 1810 
wood gave place to anthracite coaL Concurrently 
with the Increase in boiler pressures a great advance 
was made in, tbe else and power of the engines The 
Single cylinder of tbe “Clermont was 24 lrnbes diem 
cter by 4 feet stroke The "Chancellor Uvlngnton” of 
1818 had engines 11 Inches lu diameter by 5 feet 



favorite drive for Hudson River steamboats, and Us 
undoubted popularity among the directors of tbs etna- 
punish snd In tbe pilot house and the aaglDe roan. Is 
largely due to the especial conditions under which the 
Hudson River service Is operated In the first place, 
the upper reaches of the Hudson are very shallow 
during several months of tbe eummer, and It ia de¬ 
sirable to keep the draft of the boats as small aa pos¬ 
sible, conditions to whl.ta tbe broad and ■hallow but 
sweetly modeled river lent* lend themselves admirably 
The largest vessels for the nlgbt service are of over 
4 000 tons displacement, and are driven by engines of 
4 000 horse-power, yet they draw only about 8 feet of 
water It would be a difficult proposition to drlvo 
such vessels wltb screw propellers. Furthermore, the 
large number of landings which must be made call 
for a boat with good maneuvering qualities able to 
stop and alert quickly and make quirk landings at 
tho piers. The paddle-wheel 1 team-engine boat has 
proved to be Ideal lor this purpose While It Is well 
understood by the engine 
builders and shipping men 
of the Hudson River that 
high boiler pressures, 
multi-cylinder expansion, 
and rapidly running en¬ 
gines are conducive to fuel 
economy, It Is also realis¬ 
ed that these economic*! 
can be secured only when 
the engines are contlnu 
ously In service Other¬ 
wise, the heavy extra cap- 



end although a multi 
cylinder engine will run 
under a consumption of 
from 1 5 to 1 75 pounds of 
coal per horse-power per 
hour as agalnat 2 3 pounds 



aa the hot well Judging from early prints and do- 


nerloe,” 1840 with (ylinders 54 


acrlprions, the engine waa quickly developed to the Isohes In diameter by 11 feet stroke The koen ion 

Identical fbrm which it oarriaa at tbe present time, the teat for speed resulted In tbe . unstructlou of engines 

principal obanga balng tbe substitution, In the peat that were prodigious for those deys uud have barely 
quarter of a century, of aortao* condensers for tho been exceeded at the present time Thus In 1845 there 
early let eondenser waa built for the ‘ Hendrick Hudson 1 which was a 

Tba "Clermont" M we have shown elsewhere, trine- fins vessel J20 feat long an engine with a 72 Inch 

mltted the power from tho cylinder to the crankshaft cylinder and 11 feet stroke, and tVo years later T 

through a befi-otnnk lever BnbaequenUy, during the F Beoor A Co built for the * New World " one of the 

eocooedlag two decode*, nea was made of a steeple flier* of that day, an engine with a 7«-lnch cylinder 

OT gliia, In wMch a pair of ro ckin g hnanii. harried low and the enormous stroke of 16 feet Thereafter the 

down m tb* boot were need, or the crankshaft was stroks was reduced to 18 feet which was never again 

ptacad Wqf tad R afad y Mow tho cyHcdtr, with connect- exoaadad The largest engine afloat on tbe Hudson 

tag tvta oOUpM from tb* platen crosshead to tho la that of the "0 W Morse ” of 4 000 horse-power, 

etaBkfc This type, however, eooh save way to th* built In 1804 by tba W A A Fletcher Company whore 

present term with an erartuad wafting beam mounted cytndar la 81 Inches In diameter by IS fret stroke 
''rmT Mflft tftft* A-ftMWi whore footings ware bolted The permaMnee of the walking beam engine as the 


average Hudson Rlvor en 
glne 

The aicompnnylng II 
lustrations of the 8 800- 
horae-power engines of 


■ Thn two \. rtlinl pipes lu built of wood will serve 
«* t f TjK>y com admirably ns a reference 

on**rock r °*’ In ronuedlon with the 

foregoing description of 
the typical river-boat en¬ 
gine The "Adirondack " 
which 1* 412 feet long 50 foot beam and 80 feet over 
tbe guards with four decks above the waterline, and 
over 400 separaie berths for the passengers snd crew 
was built In 1896 The vessel serves to show the 
point of size to which these stately river boats have 
been developed In the engraving the side of the bull 
and superstructure has been broken Busy to show the 
full height of the engine which was built by the W A 
A Fletcher Company The engine foundation consists 
of heavy steel koelson* The A-ohaped gallows frames 
are built up of steel plates the legs which are of 
box section being strongly braced together with 
struts, which are also of plate steel and box section 
The walking beam consists of a strongly ribbed ihmi 
Iron web belted with a heavy wrought Iron strap (In 
whole being firmly strapped and keyed together i h 
tyllnder Is 81 lrnbes In diameter by 12 feel of ml.. 
The two large vertical pipes seen In front of ih. . >iiu 
der are known aa the aide pipes, tbe one on M« “(“> 

(Continued on pope HP ) 
















224 


I HUNDRED YEARS OF 
NEW YORK. 




the eorliest Tbw* fat* m appear 

M little book found » sobetaattal eolan? maul KU. when thr 


in which It m published U of the imtat Weot tWt» Oempany a 


NEW YORK. I nrlt > To obtftln * «w*st Idea of the topography mlroWy organised u4 they eatthtUhed a urm#U 

) |t Is necessary to rlew the plan In a mirror, aa it la garrteoaad colony which we* the unolana of a ootoftlal 

A reversed it was probably obtained with the aid of government whloh was in control of a T*at territory 

HudMiu approached the opening of the a camera obacura from eome point on the Long Island which stretched from Virginia to Near En gl and. Tim 

id not at first know that be was near- ehore and was merer restored to Its proper position, municdpaUtr Meelt, howerer, was of almost micro- 
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mg the river whhli wan afterward to bear till 
H« belleyed Ihai It was an arm of the sea 
that It wo* the northwest passage to India, tin 
false* or so many of the old navigators H< 
tbs lower hay for more than a week before 
thored In New York Harbor proper He 
found the neighborhood well peopled by In 
dlana who lived ill villages or fairly regular 
construction They were mild and Inoffen¬ 
sive as savages go and they were quite will 
Ing to trade their tobacco and pells for the 
beads and knlvea of the while men 

Hudson at last discovered that he was at 
the estuary of a great river up which he 
sailed consuming three weeks until bo 
reached the head of navigation at Albany 
Early iu October Hudson turned the prow 
of the Half Moon homeward bringing the 
news of a discovery which waa of the great¬ 
est possible Interest among the Dutch mer¬ 
chants. A number or trading and exploring 
expeditions started out and made the trip 
with roneldcrahle profit to themselves 
It was at last decided to eetabllsh perma 
nent poets at the head of Hie river and at 
New York The main fort was built near the 
mouth of the Mohawk Hlver and a few trad 
lng huts were built at (he south end of Man 
hattan Island and It Is from this small lie 
glnnlng that wo are enabled to trace the In 
(IiihItIh I beginning of the city of New York 
A monopoly ol I he rur trade waa given to 
the New Netherlands Company which srectnd 
a trading post at New York I he monopoly 
which was a valuable one wan extended from 
year to year until 1821 when Ihe firaat West 
India Company whs ihartei 
od It was uuder Its auspl i- 


Although ths print Is on a small scale It glvee con scoplc proportions, for In 1028 we And that the m- 

slderable detail, the number of buildings shown being habitants numbered ouly 270, but the fort wsa con- 

about thirty or thirty five. In the fort were situated atantly Increased In strength until It became a fort- 

tba Uovernor n house, the rhapel barracke for the rese of no mean magnitude for the else of the plans, 

scldlers, uiagaxlues and other necessary buildings In 1820, Peter Mlnult purchased the whole of Manhat¬ 

tan Island for trinkets, the aggregate value of 

------- - - which waa $24 It would perhaps be lnter- 

sating to figure up how much the lntereet at 
“ 0^3 / aa 8 per cent compounded at regular intervals, 

<<, ~ ^ would be on the $24 for the period since the 

In IBM. when a foray of Now Englanders 
waa expected a stockade or palisade waa 
erected sc rues the island from east to west, 
<sv.i/thus fortifying the outskirts of the Incloeure. 
rs This was st the point where we now have a 

t t /Cl A. teeming center ef finance —Wall Street 

* sSaKJStrange to lay, this wall prevented the net 

oral expansion of the city for over half a 
century and always tended to create that con- 
gestlon whloh etlll remains so overwhelm 
ln,ljr ,tronK Evsr >’ oU Important city 
In Kurope has been cramped within a stone 
girdle of fortifications and long after the 
neceealty for this has vanished the habit of 

75 X s The present irowded tangle of streets at 

7 n the southern termination of Manhattan Islam’ 

f _V_V^ ** • nt,r **T attributable to the customs of the 

T \fJ mSkPv ^. Dutch dwellers There was little attempt 

\ ° iaCWv mBde 10 lBy ont bro * d or COBTBn, “‘ t »treels. 

\n , nnP\'\VV' ' The toot paths and lanes became the future 

Ifill streets, and no better example can be ad- 

- 11 u , ■■ — ■ — ——I duced than this, that the early pre-arraoge- 

[af (H0w»a nremXAsx or orrr abxa aloxq tkt watxb m * nt of tho “ uth neTer obtained in northern 

WT 0» LOWXX I1T TOIX. rax OXIOIXAL CITY It gHADID ° ne of th « «*rlleet streets waa nearly 

parallel with the present 

- Pearl Street and the other 
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Scientific Am*rtc*rt 


built or pond* being AIM up, and a genera 1 tendency 
to iin risHMi the superficial area. In former ttmea the 
lelami wua very much narrower than at the present 
time although the general shape was the same The 
old nmps show the lower part of the Island extending 
In width barely from Broadway to the present Pearl 
SLreet 

81mi olden times filling has gone on along the city 
edge for generation after generation, until many 
blocks huve been lidded, and the Island has bora In- 
i reused by tho addition of area on Its outer periphery 
precisely In the place where the addition counts tbs 
nm»L Originally, the Junction of Pearl Street and 
Malden Lane marked the entrance of a wide canal, and 
another wide canal ran up Broad Street beginning at 
hront Street and extending nearly to Wall Street 
Theer farts Indicate the narrow limits of the old city 

The rapid currents of tha Hudson and East Rivers, 
especially the latter, had to be guarded against, and 
as early as 1654 It was resolved to drive planks Into 
tbe shore, and to make uniform sheet piles between 
Broad Street and the City Wall for the lower part of 
tbe city and many other ordinances touching on the 
subject of the water front were passed 

The map gives us a good Idea of the enlargement 
of the city urea U Is only within modem limes that 
the limit of enlargement has been fixed and bulkhead 
and wharfbead lines located to determine the extent 
to which filling and dock building operatlona may 
be carried out The map in the shaded portions shows 
tbe original limits of tbe lower end of the Island, 
while In outline are given the additions up to the 
present time Along the water front on this ground 
which has been reclaimed from the riven are built 
many lofty and heavy structures which are very notice¬ 
able In our view ef the ekyllne of Now York 


thf ropimATioir 


TOE* AT VABIOtlS FFMODS 


11.28 Under Dutch rule 
1656 

1664 British Dominion 

1702 

1721 

1749 - 

1771 

1790 United States government 
1900 ' “ • ' 


1820 

1840 

1800 

1880 ■ <• 

1800 

1900 Umiter New York 
1905 “ 

1910 Estimated 


270 
1,000 
1.500 
4 275 
8 622 
12 294 
21.863 
70 022 
60 489 
90,873 
123 706 
312,710 
805,658 
1,206 299 
1 515 301 
3,437,202 
4,012 781 
4,810,000 


evatm in thx uismar or mew took assavoid 
onaoNoioau au t 

1809 The arrival of Henry Hudson on the "Half 
Moon ” 

1613 A trading-post, was established on Manhattan 
Island by Dnteh merchants. 

1621 The Dutch West India Company was chartered 
1626 Peter Mlnult buys Manhattan Island of the In 
dlana for |24 

1635 fort Amsterdam completed 

1661 The first city charter granted 

1052 A palisade was built along "Wall" SLreet 

1656 First rlty survey 

1C68 The elreels were paved with stono and guarded 
by watchmen 

lt.64 The Dutch dominion surrenders to English rule. 
1697 Printing press set up by William Bradford 
IMI6 Building of first Trinity Church 
1697 Streets were lighted 
1899 City Hall built In Wall Street 
1707 Broadway was paved from Bowling Green to 
Trinity Church 

1725 New York Gazette established by Wtlllam Brad 
ford 

1730 StRge line to Philadelphia opened. 

1771 Eire depaitmcnt was organised. 

1767 lersev City ferry waa established 
1766 SI Panls Church wan built 
1774 The Hoboken Terry was established 
1776 Battle of Harlem Heights Washington occu¬ 
pies New York 

1783 Washington tilils farewell to hla officers. 

1789 Meeting of the Urst Congress. New York waa 

the federal capltnl Washington was inang- 
united 

1790 First laying of sidewalks 

1807 First voyage of tho Clermont" St John’s 
chapel built 

1811 The Commissioners of Streets and Roada tn tha 

eity of New York finished laying out the 
present dry 

1812 City Hall finished 

1814 Steam ferry host* were put In operation, 

18*7 Erie Canal was begun, and first lino of packet 
ships established. 


1819 The firet ocean steamship "Bavanuah" wa* 

built 

1825 Gas was Introduced, and Brie Canal was com¬ 
pleted. 

1832. The New York Bun waa founded. 

1825 Founding of the New York Herald 
1636 The Brie Railroad was began. 

1841 Tbe New York Tribune was founded 
1841. Old Croton Aqueduct was opened. 

1845 fkiKNTinc Amtocan waa estnbllihed 

1846 Electric telegraph line waa opened between 

Now York and Philadelphia. 

1848 Founding of Colllna Line of steamships 

1861 New York Times founded. 

1862 World’s Fair 

1866 Tbe site of Central Park purchased 

1867 Cooper Institute founded 
1858. Opening of Atlantic cable 

1860 New York World founded. 

1861 Building of the "Monitor" 

1870 Old Brooklyn Bridge bewm. 

1873 The city r r ossae the Harlem 

1877 Founding of tha American Museum of Natural 
History 

1880 Completion of elevated railway system 
1883 First East River bridge opened 
1898. Oreater New York created by annexation 
194L Unveiling of the Fulton monument In Trinity 
churchyard 

1903. Opening or Williamsburg Bridge. 

1904 Subway opened 

1908. Opening of the Brooklyn tunnel Opening of 
tbe Hudson and Manhattan Railway tuDnel 
northern tubes. 

1909 Opening of Queens borough Bridge Opening of 
the southern tubes. Hudson and Manhattan 
tunnels Opening of the Pennsylvania tun 
nela. Completion of the Metropolitan Life 
Insurance Building Rapid approach to 
completion of great Pennsylvania and New 
York Central terminals In New York city 
Hudson Fnlton Celebration 


Aeroplaae nights *arisg the HsdeewValtea 

OaMrallsa. 

For the first time since the Invention of the aero¬ 
plane New York will be given an opportunity to wit 
ness sensational flights by tha leaders In aviation 
Those flights will be made by Wilbur H Wright and 
Glonn H Curtiss with their respective biplane ma 
chines Up to the time of eur going to press, Mr 
Wright had not stated Jost what feats he would try 
to aicompllsh sfter ha has made hla Initial flights 
during tho present week above Governor’s Island 
Sheds have been erected upon the Island for tha ma¬ 
chines of both aviators. Mr Curtiss, who arrived from 
Italy last Monday after having won the Breecla Grand 
Prlx 31-mlle race In 49 minutes, 231/5 seconds, has 
signed a contract to fly up the Hudson from Governor’s 
Island to Grunts Tomb and back, and Wilbur Wright 
will doubtless make fully as remarkable flights, above 
tbe waters of tbe lower bay In one of tbese Mr 
Wright will probably remain an hour or more In the 
air Mr Charles F Willard who aa mentioned In our 
last Issue, has been making flights above Lake Ontario, 
will perhaps make flights with the Aeronautic Society’s 
Curtiss biplane There Is also a possibility that a new 
monoplane, built by a member of the Society, may 
make fllghls An elaborate system of slgnsllng has 
been arranged, whereby the people will be quickly 
notified when flights are to be made. 


Ia tbe year of our Lord nineteen hundred and nine, 
we find the United Stales the most progressiva coun¬ 
try of the world Ita growth has been mors than re¬ 
markable, and one who wants to boast of his country 
need only secure a copy of the "Statistical Abstract,” 
a document Issued each year by the Department of 
Commerce and Labor 

This particular publication, originated some thirty 
years ago In tha Bureau of Statistics under the direc¬ 
tion of John Sherman, then Secretary of tha Treas¬ 
ury, and which In Ita first lasue was a thin pamphlet, 
has grown to be now an unwieldy volume crammed 
from cover to cover with masses of figures. At a 
glance such a document would seem very dry for Bum¬ 
mer reading, but after one has delved Into It, the 
comparison In the growth or decrease of everything 
Is fascinating 

To-day the population of the United States la In 
round numbers 88,000,000. Last fall 14487,132 lndl 
rlduals lined up at tbs polls to oast a vote for a Presi¬ 
dential nominee. And the last figures obtainable show 
that six thousand four hundred and sixty-six Millions 
of letters and postal cards ware sent through tbs 
mall*. Tbe table flora not stats whether the greater 
quantity of thli fabulous number were pest oarfls or 
not. At any rats, die quantity la two-thirds as much 
m tha combined postal business of Great Britain, Ger¬ 
many, France, and Austria-Hungary, and twloe as 
great as any one of them, notwithstanding ths fact 


hw* tho 

sat letter-writing ratatrtea- Tbe pootBe.' bow 
had a great rnahy tub*- to aay quickly} ud , 
tha "slowness" of the mull (acm- 


ties, used slightly over one htndred million to l a gre p h 
blanks, In order to rellrre thfcr nary* tension and get 
quick reeutta. 

Of the 88,000,000 of population, practically oowthtrd 


the common union by those States, and the nmalnlsg 
third In tha area added by purchase or a nn e x a t ion. 

It la interesting to observe that our total oonUnea- 
tal area, including Alaska, la about equal to that of all 
Europe, that while the area conceded to tho thirteen 
original State* by the peace treaty of 1781 waa 828,000 
square miles, their present area la bat 326,000 square 
miles, forming In part or In whole thirteen other 
States, while the remaining twenty-four Stales and 
Territories were created from territory added by pur- 


Uncle Bam baa acme resources left There le Just 
754 000,000 acres of land still left In hla keeping 
though it may be mentioned that all of It Is not very 
desirable Almost half of this acreage la In Alaska, 
and much of It In the Rockies. He also has other re¬ 
sources besides vacant lands. In hla charge there are 
62427 water wheels to be kept turning, bnt there Is 
plenty of power for that purpose, for he le credited 
with having 5460,000 horsepower from streams with 
which to keep them moving 

The estimated coal supply of the country la 2,116, 
708 000,060 ton*, and during the last year almost a 
half a billion tons were mined The Iron-ore supply 
or the United Btatea 1* nearly five billion* of tons, 
52 000 000 tons being the amount mined for tbs last 
year reported. Tbe wealth of tha country in 1860, 
according to the figures available, was $7 000 000 000. 
speaking In round numbers, In I860 it was |65,000y 
000,000, and the last figures show It to have Jumped 
to 3107400 000,000. The last report shows that the 
wealth production of farms amounted to 37.412.000,000, 
alone more than the wealth of the country half a 
century ago 

There has bran a steady decrease In the negro popu 
lallon since the year 1810, tbe percentage In that year 
being 19 03 In 1850 It waa 16 68 per cent of tbe 
total population, In 1880 1412 per cent, and so on 
Last year the percentage waa 1169 

Out of hie 3107,600,000,000 Uncle Bam spent during 
tbe last year Just 3197.000,000 for school teachers. 
The United States Imported one and a half bllllona 
of dollars’ worth of products, according to the 
latest figures, but half that amount waa raw material 
for manufacturing The exports amounted to nearly 
two blUlone or dollars, about forty per cent of which 
represented manufactured goods. 

This mas* of boiled-down Information presents a 
picture of conditions In the United States which Is 
extremely Interesting, not merely to tbe economist 
and student, but to those Interested In tbe growth of 


The Camas SappIeaMBt. 

The current Surci KWraT, No. 1760, opens with SB 
excellent Illustrated article on a German automobile 
fire engine, which has been adapted by the German 
city of Frankfort-on-the-Maln The recent Improve¬ 
ments In the Internal-combustion engine are reviewed 
by H EL Wlmperls. Among the economies practised 
In machine shops, foundries, and metal working estab¬ 
lishments of various kinds, few are more suggestive 
than the use of magnetla separators. The principal 
applications of these aa thus far developed, will be 
found excellently outlined In an article entitled “Mag¬ 
netic Separator* for Various Uses" Prof A P Gan*’* 
admirable summary of recant electrical progress In 
ths artificial lighting field Is concluded. Effort* have 
been made from time to time In tbe past to produce 
the Egyptian types of ootton In America. The latest 
of these efforts Is described by Charles Richards 
Dodge Ernest Rutherford* brilliant paper entitled 
"Visualising tbe Atom” la concluded. Though Nature 
evidently meant the vertebrates to be a tooth-bearing 
race, her design baa by Ho means been rigidly adhered 
to, ae many creatures of very different order* have 
been permitted, so to apeak, to adopt various substi¬ 
tutes therefor Mr W P Preraft Interestingly de¬ 
scribes these various substitutes. Dr D. T Mao- 
dcugal’a paper on "Aridity and Evolution” la con¬ 
cluded. _ _ _ 

Prime Minister Asquith recently annoonoed la the 
House of Commons that the British government would 
rsoommrad a Parliament grant of 3100,000 to Lieut 
K. H. Bhackltton, in order to defray the expense of 
hie reorat expedition, if tbe appropriation Is mad*. 
Lieut Bhackleton win be out of debt When he retim¬ 
ed from hla expedition, he found that ho owed 3115,000. 
‘With tbe assistance 

lug all bet M 
by writing, and bf 


of bln friends be noeeedod In Jaf* 




as tbs dining room He writes “There 
were 820 passenger* on board each of 
Whom slept In a berth, and as sufficient 
room appeared still to remain one mar 
Imagine how colossal this floating palace 
must be " He paid three dollars, or two 
cants per mile, for the passage In “lass 
elegant" steamboats the fare was one 
dollar and In some boats as low as flftr 
cents. 

The Inventive snd original mind of 
Robert L. Stevens was shown In the de¬ 
sign of the “Rainbow,” an experimental 
vessel of very narrow beam, the breadth 
of which compared to her length was ss 
1 to 14 She was driven br a pair of 
tnollned condensing engines, one forward 
and one aft of the wheel, with cylinders 
36 Inchee by 10 feet, coupled to a com 
mon crankpln Her boilers, strapped at 
every 10 Inches with bar Iron, 1U by 
6 Inches, carried the enormous pressure 
for those days of 80 to 100 pounds per 
square Inch The hollow wheel (haft, 
made of 411 Inch boiler Iron was 3 feet 
In diameter She did not make the high 
speed expected, and was subsequently 
used for towing. 

The contests of speed which character¬ 
ised that period were accompanied by 
rate wars. In which passengers were car¬ 
ried over the full course at rates which 
at one time dropped as low as twelve 
cents, and It la recorded that on ona 
occasion rather then see an opposition 
boat carrying a fut. passenger list, a 
rival steambost offered twelve cents 
apleoe to the public tor the privilege of 
taking them, the deficit being eubeev 
quently made up when the ship waa un¬ 
der way by the simple expedient of rais¬ 
ing the price of meals by 800 pst cent 

As eridtnee of the high state of devel¬ 
opment to which the steamboat had been 
carried by the middle of the oentury, we 
quote the case of that handsome steamer 
“Ailda," built In 1347 by William Brown 
Of New Tork. This craft, of which we 
P U S a nt an excellent Illustration, waa 2*5 
fast long, to feet broad, and T feet deep. 
She was drlvso by a steam engine with 
oyUnder* S3 inches diameter by 13 tost 
stroke frea the very first she proved 
fa be a ”*«*; sad on May 3th she 
toad* «fe# trip tf JL4* slla* trem Ah 
isjssr to N*w twtf, vfcfc ate landings, i* 
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The Most Useful Adding Machine 

lMidi mnltlpliei, divide*and «nbtfact*—with tuillralttd spe e d ar 


e extraordinary lime of 
mil twenly-*lx minute* 
pier was made wltboul 
nil the vensel wa* favored j 
jnhet Id the river wblth J 
eep water over the ihuala , 


{<■ of usefulness usd speed ? Cither machine* (imply add—one-foexth a* 
d then only half a-fast. The Comptometer easily earns its price tore* to fivt 
i year That i* why we want yon to try the Comptometer 
& co., Chicago, 406 

Flee Co., N V , Chicago and branches, 106, 

Chicago, Burlington ft tjnlncy Ry Co, 106. 

Raton ft Co .Toronto and Winnipeg, 41, and thonianda 
of other* n*c Comptometer* for their fig¬ 
uring, b ec a me there U no other addId» or 
calculating machine aa rapid or dnrabte 


muln stationary 
than mention twi 
'New World of 
wheels 45 feet In 


hruted boel* the 
eople s Linn wlih I 
eter aud a platon . 


1 to the >ear 1852 when In 
jf tho many deplorable accl 
onurrod due to the too fre- 
g of holler* Congreaa panned 


any III wlihh migliieeni would bottle up 
their hollers when rating with a rhal 
boat are antunlalilng but nevertbeleen 
well verified Morrison a moat careful 
Mat or Inn <rndlt* tho statement of an en 
gin ear that on being prciwod by hlH rap 
(aln to pana nnotlier boat he prepared 
for the content U> tying the narely valve 
lever drawing the point r from the mar 
Miry gage plugging up the mnulli of the 
tube and urging tin linn under Ihe ImiII 
era He jinneed ihe other bout but »e 
are uoi surprised In leerti llmt It *hm 
hi* opinion that although ordinarily lie ' 
carried thirty pound* Ihe uresHiire dnr , 
Ing the lonteHl niuel have rl*en to fifty 1 
or alxty pound* in the huh 1 

It la prnhelile that the Hnd*on niver 
boat wbl< h ha* attained the moat world l( 
wide popularity 1* the Mary Powell of I 
the Day I Ine whit li built lu 1881 1 >hh| 
been In lontluuoua HervUe ever since | 
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jThe 

'Outdoor 
lAmerica 
I Numbers 
jof 

jlCollier’s 

i Tin National ll'crk !i 


by M 8 AIIIboii or I. chi > City and her 
present machinery In the W ft A Flelch 
ep Company of Hiil*iki n 

Another wooden vphmI fnmona in Iiot 
day wan the St John 1884 the iylln 
der of whose engine wus n In. he* In 
diameter with the exaggerated stroke of 
It fbet 

The Tear 18*0 was signalised by the 
gpgw~ri— of the first iron steamboat, 


These Outdoor America 
Numbers are edited by Caspar 
Whitney. There is one of them 
each month, carrying six or 
eight pages of text ana pictures 
devoted to all kinds of activity 
in the open air—hunting, fish¬ 
ing, motoring, athletics, gar¬ 
dening, fruit-growing, cluck- 
en-raising, and a score of 
kindred subjects. 

The number dated October 
16 and appearing on the news¬ 
stands at that time is to be a 
particularly good one, with un¬ 
usually fine pnotographs There 
is an automobile article by 
Albert Lee, a story about “The 
Poor Man’s Race Horse”— 
whippet hounds; an article on 
how to find and track deer, 
another concerning the use or 
electricity for light machinery 
on the farm, and still another 
—of rare interest—on athletics 
at the Vatican, with some 
splendid photographs. 


Collier’s 

7*r N*tumo! Wsskly 


■ ■It i ism i-L TaftRtifi'i 


fork." lift*. *W* 

w* to* JMtaat large f u a g st.- 

«te*to*r* plying on Atasrlen* fed** 
water* today With their long, aabW*|fc, 
line*, graceful shear, and triple bugool- 
orgd ■nut—fxiki thirV pwMat Aft tUfttifl 
tol a marina picture aa one would wish 
to tea Both Teasels, after being aoma 
time In service, were lengthened by the 
addition of *0 toot, ami aa tone altored 
their dimensions are ‘‘Albany," U8 foot 
length by 40 feet beam, and "Raw 
York.- 841 feat length by 10 feet beem- 
the breadth of both vessels over the 
guards being 76 feet. The engine* are 
of the typical walking-beam type, with 
cylinders 7* Inches diameter by M foot 
stroke They ware allowed fifty pounds 
pressure, but thirty-Ova pounds la suffi¬ 
cient to enable them to attain their sched¬ 
ule speed of about eighteen mile* an 
hour The “Albany" holds the blue rib¬ 
bon or the Hudson River On October 
22nd on her way up to Albany tor whi¬ 
ter quarter*, ah* was given an engineer’* 
trial for speed Leaving tlnd Street at 
11 01 A. If she reached Poughkeepsie 
dock at I 08 P M thus covering 71% 
miles In three hours and eight minute* 
at a speed of 18 28 miles per hour On 
Hay 28th 1808, the slater boat, the “New 
York," mad* the same trip at an aver¬ 
age speed of 28 21 mflea per hour 
In 1908 the Hudson River Day Line 
placed In service the handsome steel pass¬ 
enger steamer ■ Hendrick Hudson," which 
measures 380 feet over all, 48 feet 
breadth of hull 88 feet over tb* guards, 
and draws from 7% to 8 feet of water 
The vessel was designed by F B Kirby 
of Detroit and J W Hillard of New 
York, who were subsequently engaged by 
the Hudson Fulton Commission to design 
the replica of the "Clermont" Including 
that In the hold the veeeel has ala deck* 
four of which are available for passenger 
accommodation These decks are un 
usually specious and they can accommo¬ 
date without crowding five thousand 
passenger*. The dining room ha* acoom 
modatlona for 283 persona The vessel (a 
driven by an Inclined doubloexpauslon 
paddle-wheel engine with a 45-Inch high- 
pressure and two 70-Inch low pressure 
cylinders acting on three cranks, the com 
mon stroke being 7 feet Steam la tor 
nlsbed at 170 pounds preesnre by eight 
boilers. The paddle wheels In this vessel 
aa In the "New York 1 and “Albany,” are 
of feathering type On her trial trip, made 
over the measured course on the Hudson 
she made 24 6 mile* per hour or about 
one mile an hour more than the high 
speed credited to Ihe “New York and 
"Albany” The latest addition to the 
Day Line boats Is the "Robert Fulton " 
bulty to replace the "New York” which 
was burned while In her winter quarter* 
The "Robert Fulton" |* 848 feet in length 
48 feet beam, and 78 fast In width ever 
the guards She waa built by the Naw 
York Shipbuilding Company of Camden. 

N J, and waa launched In the record 
time of two months and ten days after 
the keel waa laid The hull, which la 
built of a tool, la considered by the com¬ 
pany to possess the finest model of any 
of the large steel vessels of the Day 
Una. She embodies the beet feature* of 
the model of the “Mary Powell” and 
other tost boats, and her appearance on 
the year ef the centennial anniversary of 
Fulton'u great work to very timely Her 
maximum speed to 23% miles an hour. 
Our Illustrations include one of the “Adi 
rondaek,” which may be taken a* typical 
of the fin* fleet of sUamem"owned by the 
People’s Line which make* the night trip 
between New York and Albany These 
boats dlfler from the Day Line steamers, 
in their larger She. more moderate speed, 
and tb* towering kupenttrnctnr* for the 
accommodation ef to* many ttera ef 
staterooms. The "Adirondack" Is 418 
feet to length, 80 fast la beam, and dnrtto 
8 tost of water, Being a weodw mfcslA 
■h* to strengthened by the two Mg Mg. 
peaslm. tm**M wWoK ase seek g shun*.:, 
tostotto of «**■**)• 

If****I ' ' " 
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trims la reached to the -aw MW Of 
the people’* Use. wfcioh Is 4)7 feet over 

S Mt feet over the guard*, end oontetn* 
•tcurooms. The dining room will ec- 
oammodnta et one time 300 people She 
la driven by e walking-beam engine with 
% cylinder )1 lnebaa In diameter hr 12 
feet stroke, and her maxima npeed la 20% 
milea per hour 

In the abore neceeeerllr brief story of 
the development of the Hudton Klvar 
■teamboat, we have endeavored to bring 
out the salient pointa of the increase In 
else, speed, and accommodation of one 
of the moat remarkable and successful 
type* of vessel In the world to-day It 


and draw attention to the fact that their 
record passages were usually made when 
wind and tide were favorable The swift 
est of the present-day boats would tin 
donbtedly exceed the earlier speeds 
though by no very great margin and It 
most be remembered that under existing 
conditions, they are run under a fixed 
schedule, generally under a rediwed 
steam pressure and ore operated at aev 
eral miles less speed than the maximum 
of which they are capable 

th Aumiour wuun-iui 
mm 

(Concluded frost page 22,1) 
board sldo being the steam plpo and the 
other tbe exhaust Each of these pipes 
carries a separate rocking shaft whit h Is 
operated by Its own eocentrlt The mo¬ 
tion of each rocking shift Is communl 


operate the valve* by means of two cams I 
called "wipers” The eccentric rods are I 
formed with hooks at their outer ends I 
which engage s pin In the arms of the I 
rot-king shafts. They are thrown out of I 
gear by means of the elolted vertical roils I 
through which the eccentric rods work 
one of which will be seen In fhu engrav “ 
lng Thene vertical rods nre known as 
strippers and they are operated by the 
levers which will be noticed attached to 
the rot king shaft on the ateaiu plpo 
When It Is desired to idarL or reverse the 
engine, the eccentrics are thrown out of 
gear, and the valves are worked by a 
steam starting and reversing engine 
which Is controlled by the vertical lever 
assn near the steam pipe If It la de¬ 
sired, the valves can be opaiated by the 
vertical starting bar shown In the en 
graving 

The handwheel on the small vertical 
standard in front of the exhaust pipe 
opens the steam valve for the starting 
engine, and the wheels which are seen 
on tbe other two standards are for oper 
atlng tho Injection valve and for tarn 
lng the surface condenser Into a Jet con 
denser, If at any time It should be de¬ 
sired to do so The surface condenser 
is located In front of ftae steam cylinder 
and below the main deck- Behind the 
steam cylinder and also below the main 
deck Is the air pump which Is operated 
by connecting rods from the walking 
beam. The gear shown attached to the 
front face of the gallows frame above 
the cylinder. Is a hand winch for lift 
lng tbs cylinder head 

The paddle wheels are of what U 
known as the vertical or feathering type, 
in which the buckets are made to enter 
and leave the water In a nearly perpen¬ 
dicular position. The old type, with 
fixed radial buckets. Is extravagant and 
«ncomfortable, extravagant because It 
wastes power In forcing water downward 
when the buckets strike, and lifting It 
when they leave tbe water, and uncom¬ 
fortable because it gats up a violent vl 
hratlon throughout tha whole vessel 
Tho feathering paddle Wheel Is smoother 
wid nor* sfflotent In Its action, and Its 
sOaleney la from 1* to 13 per cent 
greater thga tha older typo It* oon 
dfruotloft In u follows Bolted to heavy 
'lumbago just ft** tjtofwda to »• u**o 


“A PUTTING ON TOOL” 


The DAVIS-BOURNONVILLE PROCESS of Oxy- 
Acetylene Cutting and Welding Is the 

Greatest Invention of the Decade 



Progressive Metal Workers 

Are adoptmg it rapidly Our Plant* are now being used to great advantage 
by manufacturer! of metal furniture, *a*h and doon, dee) car*, ron and rteel 
pg>c, seamle** boiler* and tank*, 
electrical apparatus automobile*, 
and by iron, *tcd and brass 
foundries, foe reclaming carings 
and very extensively by repair 
(hop* for mending broken 
machinery, engne cylinder* and 
aluminum automobile cuing* , 
and for building up won gear* \ 
and other part*. Our Cuthng 
Torch a si valuable for cuttmg ricrl p3mg and ttructural ran, and for wrecking 
iteel and non work 

FIVE PLANTS IN USE BY UNITED STATES NAVY 

For complete information addreu 

Davis-Bournonville Company I 

84 We»t •Street, New York, N. Y., U. S. A. 


Buffalo Electric Vulcanizer 


MfFAtl OtCTUC TM.UII2U C* 1tiM,Cwl|*l*lll| WffriM 


bin kott the buckota themselves being 
pivotally alia, bed lo the rigid spoke* of 
the paddle wheel The pin nnd loose 
ring nre placed errenlrknlly to the 
rrankshnfl nnd the ring I* rotated In Its 
proper rclhtlon to the part,Do wheel by 


high honed draft In supplied by two 
large Dlmpfcl blowers driven by Inde¬ 
pendent engines The steam pressure Is 
>'. pounds to tbe square Inch and the 



Business Openings 
In New Towns 

A small store, hotel or other business established Now in 
one of the new towns on the new hne to the Pacific 
Coast will, m a few years, prove a big money-producer 
Dozens of business openings are offered To-day in the 
growing new Dakota, Montana, Idaho and Washington 
towns on the 

Chicago 

Milwaukee £ Puget Sound 

Railway 

If you are thinking of engaging in some mercantile or pro¬ 
fessional hne, why not locate in one of these new towns? 
“New Town* and Bwmes* Opportunity" u the bile of a book 
detailing the new town* along tfu* new kne *nd along the Chicago, 
MJwaukee fit St Paul Railway. It may be hsd for the ailurg. 

Send for it today 


CEO A. BLAIR 
Gaoaral Eastern A* ml 
teas*. lOnrin ft si>«i 

























It Fits 


There’s one paper that is made solely to 
meet the requirements oi the amateur— 
a paper that has the quality that gives the 
best results from amateur negatives 

VELOX 

If you do your own printing, Velox will be easiest (or 
you to work because it llu your negatives If you have 
a professional finish your work, he can give you the 
best results on Velox—because it fits your negatives 

There's a wide variety in surfaces, weights and grades. 

It year developer and finisher doesn't use Velox, 
write as, we will till you of one who does 

NEPERA DIVISION, 

Eastman Kodak Company, 

ROCHESTER, N. Y. 


SCRIBNERS 

MAGAZINE 


Mr. 

Roosevelt's 

own account of his 

African Trip 

(to run a year) will appear 
exclusively in 

SCRIBNER’S 

MAGAZINE 


The First Article 

A RAILROAD THROUGH THE PLEISTOCENE 

in the October Number 

ili si ribes the start of the famous expedition—the wonderful railway Journey through a country that was Bke a * "great xootogfcsl 
garden,” the black tribesmen of his caravan, his outfit, guns, tents, hn first hunting experiences, etc., etc. The illustrations 
from photographs by Kcnnit Roosevelt and other members of the party. 

To meet the extraordinary advance demand for these arti cl es the publishers have p rovide d a very large ed iti o n of this first 
number, but it will be well to place your order for a year’s subs cri ption at ooce in order to be suns oTobtalnfag the coagdoie 
•ewies. Any person who can secure sulMcnpboaa can main money on Scribner’s this year. Liberal oash rnunhiinni and cash 
prizes. Write NOW for particulars. 23 cents a number; $3.00 a year. 

CHARLES SCRIBNER’S SONS, NEW YORK , , ,, ) 
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1*4*1 Notice JOSH B 


oi Tnhua^ani&m^ 


PATENTS 


THAT WAS BtfORE. THL DAY OF 


Wright’s Health Underweai 

■rlNk.4 w 

W m£u! * i* tka flssci of comfort, and can’t scratch 
^ rrrtth u Keeping out the cold and keeping in the bocfity heal Is only the bo 
1 r«*n ginning at the good work of Writkfs H«hh UwUrww It stand- 
u. * uonl ow tt* 8 •on*#!'"® skin, reventmj that sudden closing of the. 

8w*bo3v 1Ch MU * a * coMl ’ eou *™- «**“*»<« k» vhhxis parts o( 
TS WrSbfs Hsalth Uedarwesr, made by o recent process. of selected 
add. ow hWvgrode wool, ta the best on the market. Yot it Is in roach ot people 
Dt Ire ua °> moderate means. Not a (art, fust a sensible “loop-knit woolun 
garment, Bned with the fleece of comfort. 




Wriaht’s 


Ribbed Underwear 
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txoi siosijicaroe or the htdooh-tuitox 
FESTIVAL. 

The splendor of the Iludion Fulton festival eland* 
for grantor thing* than the mere exploitation of two 
Individual men Bark of the musk and the ahouting 
the blase of i-olor, the roar of aalullng gnna, aud the 
blended laudatlou of preea pulpit and platform— 
back. Indeed, of the two men whom names are In 
every mouth and before every eye are two cardinal 
facta of world wide nnd age-long Import and endnr 
■ft* to which we muit look Tor an explanation of the 
atnpendou* male of this festival and the universal In 
to rest which It has awakened 

Why do we give Henry Hudson such preeminence 
pver Gomel and Veruxzano and place Fulton abo\e 
Fitch, Symington, and Stevens’ 

The transcendent Importance of Hudeon a voyage (0 
New York Bay and up the rlvsr whl< h beara hia name 
la due lo the fact that he explored and opened up to 
the world the groat highway of travel which nature 
hml laid down from Hie Atlantic seaboard to the heart 
dP the American continent Gome* and Veraazano 
dropped Into New York Bay as they did Into many 
another Inlet, and probably gave It value ai one of 
■everal convenient watering places encountered on their 
coastal voyage. 

Although Vcraxxano made mention of a great river 
it la evident that be made no exploration to aaiprtaln 
whether It wan a river or an arm of (he bay Indeed, 
the fact that It was aallne and tidal must rather hare 
suggested a clneeri arm of the sea than a noble fre«h 
water river Henry Hudson on the other band, not 
only sailed through the river for Ita whole navigable 
length but he noted Its flora and fauna the npp<-anuice 
and habits of life of the Inhabitants ami everywhere 
appears to have made free use of the sounding lead 
not only throughout the river but In his exploration 
of New York Bay 

And Just here we venture the euggestlon that, when 
so astute a man ua Hudson had reached the head of 
navigation he probably made arnli Investigation as 
sign language and other raeana of Intercourse with 
the Indians allowed or the nature of the country which 
lay beyond It Is not unlikely that from the Indians 
ht learned of the extensive Mohawk Valley beyond the 
Hudson of tho ihaln of lakes to the north and of 
the westwnrd route through which by canoe and 
portage the travel and traffic ef the Indian tribes 
were maintained from the Atlantic Ocean to the Inland 
aeaa of fresh water that we now know as the Great 


Bitter Inrietd must have been Hudson's disappoint 
inent when the shoaling of the water Just beyond 
Albany proved to him that his hope of finding a north 
western strati lending to the Faotflc was merely a 
dream, but Ills ngre, wne mitigated to no little degree 
If he realised that lie had found a great natural high¬ 
way Into a vast coni ini nt of whose extent the Indians 
probably were sbk lo gke him a not unworthy estl- 

But setting all mere conjecture sslde It Is certain 
that Hudsons tnreful and intelligent exploration of 
the Hudson River ns distinguished from the cursory 
and unappreciative glimpses obtained by Verasaano, 
and poasihly bv (.nines produced Immediate results 
UMfll the enterprising Dutch traders, and lad to the 
early founding or a illy and colony destined to be¬ 
come tbs most famous and powerful on the whole of 
the new oanttnenL To the ihiiU wtdi of Gome* and 
Veraxxano, Hudson added ths vtci of as* of the most 
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, in kt effect*, momentous voyage* ef 
exploration that Ua world has ever known Right 
worthily doe* Henry Hudson bear his honors. 

The work of Robert Fnllon, two hundred years later, 
was the natural complement of that of Henry Hudson. 
Because of the Inadequate means of transportation the 
new colony waa unable, for fuUy two centuries, to reap 
tho full fruits of Hudson’s discovery of this great 
highway to the West It Is difficult for us to realise 
the crude condition of travel prior to 1807 Thera 
were but few really good roads, tho majority were not 
much better than cleared tracks through the primeval 
wilderness. Travel by road was laboriously slow, and 
sailing up or down the Hudson In the cumbersome 
id oops of those days was little If any, better But 
the beat of the paddle wheel* of the 'Clermont' usb 
ered In an entirely new method of transportation, 
which wa* destined to do more for the development of 
the country In a few decades than bad been achieved 
In the two centuries preceding. The success of ths 
steamboat waa one of the cause* which led to the 
conitrui tfon or the Brie Canal The rapid opening up 
of the country which followed npon the superior 
of transportation thus afforded waa exceeded only by 
that even mure swift ind complete eettlemont and 
exploitation, which followed on ths Institution of steam 
railroad travel This In tnrn followed the same great 
highway through the Hudson and Mohawk valleys to 
the Oreat Lakes end the far West 

Hudson In 1809, and Fatten two centuries leter, may 
have had some glimpses of the ultimate outcome of 
their respective achievement*, bat In their wildest 
flights of Imagination did they dream that a thousand 
ships would Join with a city of 4,600 000 sonla to graie 
the scene of their early labon, and render them ths 
present stupendous tribute! 

oh imiD yxaxi or tex min Horn. 

Reminiscence and comparison will be rKe during 
the week of the Hudson Fulton Celebration, and never 
will they bn more active, surely, than when that < url- 
oua marine craft, the ‘Clermont,” slowly creeps under 
the Impulse of her antique engine over the waterg of 
New York Ray aod tbs Hudson River 

In the ‘ Clermont' engine, as In all the Watt engines 
of that day the low steam pressure of roar or Ave 
pounds above the almoephere, waa made necessary by 
the weakness of the copper boilers The pressure being 
low the condenser wsa, necessarily, of vital Import 
ante, yet the vacuum could scarcely be called satis¬ 
factory, for during the trial trip of the replica of the 
t lermont, ‘ we noticed that thu vai uuiu stood at about 
22Vx Inches. Wood was used for fuel, and probably 
the consumption per horsepower per hour was sqnlva 
lent to not less than Are or six pounds of coal 

The roarln# boiler and engine are greatly Indebted 
to the activity of the Hudson River steamship bullden 
for their early Improvement We know that compound 
engine* were used on this river as early as 1824 and 
that they showed satisfactory results Furthermore 
steam pressures of as high as 60 pounds lo the squsre 
Inch were used on the Hudson River long before tho 
middle of the last century 

The marine engine made slower progress In ocean 
navigation than on the rivers, and particularly on 
the Hudson The earliest transatlantic steamers say 
of the jierlod from 1846 to 1866, used boiler pressures 
of from 10 to 20 pounds to the equare Inch, and tbe 
approximate consumption of fuel was from 4 (a to 3t£ 
pounds per horse-power per hour From 1865 to 1865 
when the paddle wheel gave place to the screw pro¬ 
peller the approximate boiler pressures were from 
20 to 35 pounds and the consumption of fuel was 
reduced l>om 314 to 3 pounds per horse-power per 
hour In the ten years. from 1865 to 1876, of the 
development of the transatlantic marine engine, ths 
compound took the place of the simple engine, and 
steam pressures rose from 35 to 60 pounds, while fas! 
consumption was reduced from 8 pounds to 2.1 pounds 
per hone-power per hour With ths Introduction of 
triple-expansion engines during the period from 1876 
to 1886 the boiler p rets urea were doubled from 64 
pounds to 125 pounds, and the approximate consump¬ 
tion was rednoed from 12 to 19 pounds per horse¬ 
power hoar Than, In that notable period from 1886 
to 1895, came the twin-screw qusdrupleexpension 
engine, with boltere using forced draft and carrying 
prereuret of from IBS to 226 pounds per square inch. 
The resultant economies were remarkable, the fuel 
consumption per horse-power per hour falling from LB 
to L4 pounds per horse p ower per hour 

Then came the most radical Improvement In the 
marine engine In all the hundred year* since the days 
of Fulton, when Parsons Introduced the steam tqrtlne, 
whose advantages ultimately proved te lie not po much 
In a further reductloh of fuel 
mis* of weight, tag!a* 
oil, the great redaction of ths cost of repairs and 
eral up-keep, and above all In a great fnersaalng ef 
apeed Strang* to nay, boiler pf 
been mounting steadily upward, ftty from 
mum of l» powda. a# UMd wtefe ' - 


eagliM* to rtoot ibanr-i*pmreiW*» 
to be th« most economic# m*u» to* a 
fuel consumption^ in JMgtHeftd iwMnr vwbHs T* 4ft. 

i that of the vary hast 

’ *'~i modem ooutrivanoss Of ' 



s, etq. such are the 


ear 


rating an gin* 


which obtained daring ths period from 1896 t< 

Tbe present decade I* being devoted to the dorslop- 
ment of the marine turbine, by the removal of aertaln , 
defect*, which at present seriously limit It* usef utu s s* . 
As matters now stand, the turbine drive gives It* beat 
results only when applied to comparatively high 
spoed vessels, and when they are driven at their taaxV ’ 
mum power As tho speed decreases, there 1* a low 
of efficiency Furthermore, the economical apeed for 
the propeller i* an uneconomical speed tor the turbine. 
Tbe present development Is In the direction of com¬ 
bining the reciprocating engine with the turbine, using 
the former for the higher rangrs of expansion and 
the turbine for the lower range*. This combination 
gives in engine which can run economically at a low 
or cruising speed, that can reveres, and that can 
show as Rood economy on a cargo steamer as an all- 
turbine engine on a high-speed vessel 
Figures have recently become available of tho first 
ocean-going Installation of this kind, which was placed 
In the cargo steamship ' Otakl " Since her delivery 
In November, 1908, this ship has completed a voyage 
to New Zealand and back She 1* a slater ship, except 
In her engines, to two other vessels, the ‘Orerl" and 
Opawa,” fitted with reciprocating engine*. Tho 
"Otakl” la driven by two Beta of trlple-expanalon recip¬ 
rocating engines, one on each wing propeller, and a 
low-pressure turbine driving a center propeller 
A comparison of the relative performance of the 
two ships Shows that at the full-speed trial the "Otakl" 
developed .6,880 bOrsa-power, as against 6,350 horse¬ 
power shown by the ‘‘Orarl’ Her coal consumption 
between Liverpool and Teneriff* was 11 per,cent lees 
wherr steaming under similar conditions and' at prao- 
ItraJly the same speed A comparison of the coal con¬ 
sumption for tho whole of the voyage abows a gain 
for the 'Otakl ’ of 8 per cent, or 500 tons of coal Tha 
engines made a non-stop run from Tenerlffe lo New 
Zealand of 11,689 miles The coal ronsnmptlon. an 
tbe run from tb* Hyde to Liverpool at about half the 
power, worked out at 1887 pounds per borse-powsT for 
all purposes—a most satisfactory result 

In the steam turbine we have apparently reached 
the limit of efficiency In the history of the steam 
marine engine. Tbe Indications are that the develop¬ 
ments of tbe future will be lu the direction of an 
Interual-eombustlon engine using either oil or pro- 


comatim umruoui amor* with the ad ov 

THIS HATUEAI ESEMIES. 

An Interesting Instance of successful warfare waged 
a gainst Injurious Insects with tb* aid of their natural 
enemies Is reported from Hawaii where the sugar 
plantations have In recent years been threatened with 
annihilation by tbe ravages of a small Heads little 
more than % Inch long Prof Klrkaldy, the director 
of the Honolulu entomological station has described 
the little insect and named It Porklttik Ho tttrrhttritida. 
it pierces tbe stem of the sugar cana and extracti the 
nap, causing the plant to wither and die The foraid 
able character of this Insect pest la dun to tbe am axing 
rapidity with which It multiplies. Six generations sre 
produced annually and on tbe assumption that >9 fe¬ 
male# of each brood lire to reproduce their kind, It 
Is estimated that tbe progeny of one female produced 
lb tho course of a single year, numbers 64 rellllanai 
The Insect wsa undoubtedly Introduced with tha sugar 
can* from other countries Into Hawaii, where It haa 
multiplied enormously, as Its natural enemies whlrh 
limit its numbers elsewhere, do not appear to hare 
been Imported with It. Entomologists were, therefore, 
sent abroad to discover the original hem* of the llttis 
cicada, to find Its natural enemies, and to bring those 
to Hawaii It waa necessary to extend there laborious 
and easily Investigations to every part of the wdrld 
from which sugar can* plants had been Imported, Tha 
home iff tb* Insect wsa finally located In Australia, 
whore two of Ita most formidable enemies wet* also 
found There are two specie* of Ichneumon fly, of Us* 
centra Former*** and tieeterfasttoftM, which ley their 
egg* In tb* eggs of tit* cicada. Tb* first-named spe¬ 
cie* destroy* only -the cicada eggs lu which Its own. 
eggs are deposited, hut the other specie* pierces only 
one egg of each duster of deads eggs and Its tom 
destroys the entire cluster Both species hare Seen 
su n a s S Sfn fly colon Ned la Hawaii aud the prodigious 
tncreaes V the sugar sane cicada haa t 





4)#0M44fe* get sr aPet B ha* defckfefl to iMn the 
joaM of engtneera U> coll for tendon for the now Que¬ 
bec bridge, to Ok# the piece ot the UMaied one which 
oolbpeed during oooKnicUon. The epen hu been re 
dWM from 1,100 to 1,710 feet, end plene ere to be prs- 
' f*Md for brtdfoe of bath eenttlerer and eaepeneloD type, 
(he etyle adopted depending upon ooet end speed of 
erection end tenerml usefulness ee compered with ex- 
pendtture. 

Two eooUon dr e dg er s built by Meeere. William SI- 
mMt* * Co for nee In reclamation work by the Bomber 
« Port Trust, which will edd e eqoere mile of lend lo 
Bom bey, hove given remnrkmble results in tbelr ac¬ 
ceptance trial*. They ere equipped with powerful 
eplml cottere at the end of their motion pipes, and 
apt their way Into eolld blue clay at the rate of 2,700 
coble yard* an hoar, d lecher ring It 4,600 feet away 
through a pipe line half of which In floating One of 
them haa made a cut 900 feet wide at the bottom, 31 
r«et deep, and 1,000 feat long In 86 actual dredging 
hour*. 

Bids ham bean opened on the D 8 bettleahlpe 
"Arkansas" and ‘Wyoming" and announcement of 
the letting of the contracts la expected Them will be 
the largest battleship* In the world, the plana calling 
for 34,000 tone dlaplacement 646 feet over-all length 
83 feet beam 34 feat draft, and 33 Q00 hone-power en¬ 
gine*. giving a speed of tl knots, glace the Brttleh 
"Dreadnought” tot the faahlon In all-blg-gun battle¬ 
ships, the else and gun capacity of each new ship of 
the U 8. navy have been steadily Increased. but tbeee 
will be the flnt two ships to exceed all records of 
foreign navies The Cramps made the lowest bid of 
|4 460 000 

The steamship ' Otakt," built by Mosers. Denny of 
Dumbarton, 1* the first merchant — V' to be fitted 
with "combination” engines consisting of two set* of 
triple-expansion reciprocating engines driving wing 
propeller* and a low pressure turbine driven by their 
exhaust steam driving a oentral propeller The act of 
reversing the reciprocating onglne* closes their con 
noctlons with tbs turbine, which Is not reversible, and 
diverts their exhaust to the condenser Otherwise 
the “Otakl” la Identical with the slater ablps 'Orarl' 
and “Opawa” of the same company, fitted with recipro¬ 
cating engines. On a recent round trip to New Zea¬ 
land the ' Otakl” made the same average speed aa her 
sister vessels with a coal consumption of 11 per cent 
leas than their mean, and a water consumption nearly 
20 per cent less, their hollers being Identical with her*. 
Bits also made a non-stop run of It 946 miles probably 
the longest continuous run yet mads by a marine tur¬ 
bine. 

gome Inters*ting tests of timber under long-con 
tlnuad loads by Mr H D Tletnann of the Yale Forest 
School were described by him in a paper re ail before 
the Americas Society for Testing Materials The tent 
specimens were continuously loaded In acme case* for 
a year or more, and their deflections under load re¬ 
covery under partial release of load and other be¬ 
havior automatically recorded As In the case of duc¬ 
tile metals a curious effect due to plasticity Is noticed, 
which while allowing the timber to bo distorted and 
even to take a set does not affect Its ultimate strength 


The deflection* or recoveries due to Immediate addl 
lion or removal of loada are Independent of the de¬ 
flections or recoveries due to time effect of dead loada. 
A remarkable relation between the moisture absorbed 
and the strength of the beam was also shown increase 
of moisture In the atmosphere causing the test spm I- 
mans to Increase In deflection and decrease In strength 
to (h* point of failure 

■oglu earing and building construction for earth 
quake countries la discussed In an Interesting and au- 
Ihcritatlve manner by Prot W H Hobbs In the cur¬ 
rent Engineering Magaglne The article summarises 
the results of a number of Investigations resulting 
from the California, Italian Japanese, and other earth 
quakes, showing the lessons learned from practice In 
tooaltltee especially subject to earthquakes as well aa 
from laboratory experiments with materials. It has 
agpeclal Interest In referenoe to the suggested liability 
damage by earthquake ot the Gatun dam and locks 
gl Anama. Whereas It Is shown that alluvial filled 
ghd other unconsolidated formations, especially when 
marshy afford more dangerous building attas than 
solid rook near tbs surface on account of the tendency 
* of ibe fetter to dlaipate a shock, it appears that eon- 
aidarabt* displacement of underlying rook will hardly 
appear at the surface of overlying loon* material If the 
fetfer is fluffioienUr deep. It Is further shown that on 
audh looee material rigid buddings, especially when 
supported up©* mgaaive mocollthin foundation!, are 
fem ltable to damage than mor* elastic structures. It 
< Hwsla therefore appear that tha deep alluvial deposit 
, to;th* old riverbed under toe Qatun daw, much talked 
i «UWtr.4« tl» tJ» «pn*trao4ton, repteaenU an 


t nn-ptostta* to, «* atoMttw « 
to* watoWN* **»$**<* * 
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AERONAUTICS. 

On September 31st, Hubert Latham attempted a 
flight with bis ' Antoinette monoplane at Berlin One 
wing touched the ground twice with considerable 
shock; than a wheel collapsed and the propeller was 
broken After repair* had been effected, however, be 
euccesded, on September 24th In making a splendid 
flight of 1 hour and 3 minutes’ duration 

la adt HM oa to the World's $10 900 prise for the 
quickest flight by an aeroplana or dirigible from New 
York to Albany, the Araerli an hai offered a prim of 
$1,009 for a circuit of Manhattan Island by aa aero¬ 
plane. Three airships are ready to start In the first 
mentioned contest, these being the dirigibles of Capt. 
Baldwin John Boeder and George L. Tomlinson The 
start will be made from 119th Street and the Hudson 
Htver 

Th* flights of Wilbur Wright and Glenn H Curtiss 
above New York Bay and the Hudson River during 
the present week are to be the leading feature of the 
Hudson Fulton Celebration The flights will be an 
nounced by flag signals displayed from the Singer and 
Metropolitan tower*, and by bomba, aa follow* White 
flag with red center—weather favorable flight will 
probably taka plane In the afternoon Black flag with 
white center-weather unfavorable, no flight to-day 
White flag with red center over red flag with white 
renter—flight will probably take place within the hour 
Red flag with white center over white flag with red 
renter—flight will take place within 16 mlnuLee The 
same with black flag with white center below both— 
flight ha* started 

At Morris Park lata In the afternoon of September 
23rd. Charles Cront made a abort flight of 60 feet 
at an elevation of about eight feet with a new biplane 
built by Francois Ralchc a member of the Aeronautic 
Society This le the first aeroplane built by a mem 
ber to succeed In getting off the ground It waa run 
along the track at a speed of 16 to 18 mllo* an hour 
ngalnet a 12 to 16-mlle wind when the flight woe ac¬ 
complished The balancing planes were not operative 
and the aeroplano tipped In Blighting end damaged 
one end of Ibe lower plane Exhibition flights will 
bo made soon with thl* maihtne throughout the coun 
try The aeroplane has boon acquired by the Helen 
title Aeroplane and Airship Company which will con 
duct the exhibition* with It and also with several 
monoplanes which the company hai produced 

In the course of his exhibition flights recently at 
Berlin, Orville Wright made aevernl new records On 
September 18th, with Capt Kuglebardt as passenger 
he flew 1 hoar 35 minutes and 47 seconds tbua heal 
Ing by 23 minutes and 11 eeconrt* his previous record 
with a passenger During this flight he eent hie mi 
china beynnd the limits of the Tempelhof parade 
ground and soared over the railroad tracks and houses 
In the vicinity In n subsequent attempt during the 
earns day to beat the speed record, the water olrculn 
tlon of the motor gave out, and he was obliged lo 
descend after a flight of 1 hour and 24 minutes. A few 
days before Orville Wright flew at an estimated height 
of 60 meters' above a balloon anchored at a height of 
176 meters thus making the altitude he reached prob¬ 
ably over 760 feet Rouglor on the 20th ultimo at 
tempted to break this re< ord at Brea<l* Italy with 


his Volsln biplane He suiceeded In making an omclal 
record of over 198 melon (660 feet) Mr Wright will 
rrobably fly at the aviation meeting at Berlin during 
the present week after wblib be will go to England, 
In order to test the first Wright aeroplanes built there 
for Ibe British government 
The day following hla arrival from Europo, Glenn 
H Curtiss, the winner of the Bennett aviation trophy 
and the present holder of the 8cit,vmK' Amkbicak 
Trophy aa well, was given a luncheon at the Lawyer*’ 
Clnh by the Aero Club of America Among the dis¬ 
tinguished guests present were William Marconi, the 
inventor of wireless telegraphy and St Clair MrKel 
way editor of tha Brooklyn Eagle Th* latter told 
of a trip to Goshen N Y back In 1867 in Andrew’s 
dirigible, an acconnt of which waa subsequently 
published In the Scntimnc AurairA* This airship 
(which was mads to travel In any desired direc¬ 
tion by means of long Inclined planes between tbs 
triple, parallel rlgar-ehaped gas bags the planes caus¬ 
ing th* balloon s* It rose from tbe buoyancy of the 
gas, to ascend upon a long Incline) on this occasion 
traveled as far ae Goehen N Y (Rff mile#) whence 
It was blown bark by the wind across Long Island 
Bound to tbe eastern end of Long Island where a aur- 
caaaful landing was accomplished In view of his 
exploit 42 years ago tn this, the first dirigible balloon 
Mr MoKalway believed himself to be the oldest aero¬ 
naut p re sent The mayor of Baltimore, Md read a 
telegram announcing tbe flight of Lincoln Beachy from 
that city to a point In the Blue Ridge Mountains, 126 
miles away—a flight which I* probably the longest 
ever made In America with a dirigible balloon Tbe 
aeroplane with which Mr Curtis* won tbe Bennett 
tvpyky Will be sxhihltad at Wsaamaker’a store la 
Vbrfc to** th* esgriag week. 


SCIENCE. 

Tbe reoord of altitude In aeronautics has been 
attained by Big Placenta and Lieut Mina, In an ascen¬ 
sion made from Milan on August 10th, 1909 Tbelr 
great spherical balloon the 'Albatross,” carried 2,(00 
pouuda of ballast at the start and reached an ele¬ 
vation of 36,700 feet or more than 7 ml lea, Th* aero¬ 
naut* experienced a temperature of —26 6 deg F and 
landed near Milan 314 houre after they atarted 

Th* great tidal waves observed at Maraaillea on 
June 15th, 1909, appear to have been caused by tbe 
unusually high electric charge of tbe atmosphere 
which la known to have existed during the period of 
the earthquakes which devastated the south of France 
The powerful attraction exerted on the surface of the 
earth by this electric charge caused earthquake* on 
land and tidal waves in the Mediterranean 

Prof. Pecotval Lowell lie* noted at hla Flagstaff 
Observatory that the ant an tic ranalH or Mara arc dis¬ 
appearing This waning of the mu< h-dlat useed canals 
seems to be a well recognised phenomenon Long ago 
Prof Pickering suggested that we see not really the 
canals but rather the vegetation which fringes ihelr 
banka The waxing of the canals In spring and sum 
raer and their waning In autnmn and winter la not 
unreasonably attributed to the growth and decay of 
I lila vegetation 

In socordano* with the renolutlona of the last Inter¬ 
nationa) Congress ot Mining and Metallurgy Applied 
Mechanics and Pracilial (leology hild at Ll«ge In 1905 
ft him been nrrangod Dial the next Congress shall 
meit at Dtlsseldorf during the lout week of June 1916 
under the suspires of lliu Hhenleh Westphalian Mining 
Industry An Influential iiiiiinilltee of organisation has 
teen formed whleh Is c barged with the inaklug of 
the arrangements for the leading and discussion of 
papers, visits to plains of [ethnical Interest and aortal 
entertainments 

A latter has been ret rived at Harvard Observatory 
from Prof H B brost dlrec tor of the lerkee Observe 
tory stating that Halley e comet was observed visually 
by Prof 8 W Burnham wllb the 40-lnrh telescope, on 
September 10th 21 h 79 m O M T In app R A 
Oh IK m 611 a and app Dec -) 17 deg 9 min 44 
sec Tile comet followed B D | 17 deg 1232 by 12 7 
min, north 4 min 12 1 sec The comet was alio pho¬ 
tographed elib the 2 foot reflector on September ]5th 
and I6th by Mr Oliver J Lee A necond letter re- 
lelvod at tlila obeervatorv from Prof Frost elates that 
the comet whs also observed visually by Pror K E 
Barnard on September 17 d 21 h 1 m 30 a O M T 
In app R A « h 19 m 09e and app Dec +17 
deg 9 min 0 8 b« The comet followed A G 2122 
(+17 deg 1232) by 0 min 22 55 a north train 28 9 
a DeHcrlpllon 15*- a mag 12 e diameter with poaal 
bly a faint nucleus or Indefinite flei k of light In It 
The comet wne also photographed l»y Mr I-ee at the 
rame time 

Th# Astronomers of I Irk Observatory have been 
making bodio apoi trnac opb at miles of Man* from the 
top of Mount Whitney This peak Is the highest In 
the United Stales Its altitude being 14 6ul reel above 
sen level The Instrument taken by the observers 
vas a 16lmh horizontal reflet tlug teleacopo to which 


l* Is known l hat I here Is no water vapor on the moon 
certainly In no appreciable quantity If no differente 
can he detected between the hi>& triim of Mara and tha 
spectrum of the moon under Llieae most fa\arable con 
dltlons It can be aald with mtely lhat water exiats 
on Mare in negligibly email quantltlee The reaulta 
of thle expedition have not ae yit been published 
Readers of this itiluinn of s< lenre note* will doubtless 
remember that Mr Rllpher of Prof low ell a staff claims 
to hove obtained spectroscopic evidence of the exist 
ence of water vapor on Mare 
On July 34th, 1909 the Singles coal mine In the 
French district of Puy de Dome wa» the scene of an 
(ertdent almllar to that which occurred some time 
ago Id tbe Card mines At the Singles mine an In 
terlor abaft waa being ennk for the purpose of deter¬ 
mining tbe depth of the deposit This shaft was sunk 
from a borlsontal gallery which led from the foot of 
a shaft 1000 feet deep The exploaton of a powerful 
blast shattered the rock and caused tha disengage 
ment of great volumes of carbon dioxide, whliU Ailed 
the gallery and both abaft* before all the miners could 
tako refuge In the safety rluunber This mine poa- 
eeeaed no oxygen life-saving apparatus and the man 
uger waa absent at the time of the accident The life 
saving corps of several mine* In tha vicinity re¬ 
sponded promptly to appeals by telephone but no 
effective work could be accomplished until several 
hours bed elapsed Of twelve miners who had been 
eutrapped seven bad passed th* day lit terror In the 
safety shelter but the remaining live were fouud suffo¬ 
cated In the gallery. 
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Although it mv be senarslly known that 
termination of time la the work of tfaa 
loubtloaa few people atop to Investigate tha 
Method* employed In tha corracUoa and distribution 
htudard time It la a s y ste m la ltaalf quit* lad 
poaauble to tbe auocoM of tha Induatrlal world 
Tla pci oat unlTaraal tlmakeapar la th« earth Itaa 
s album la tbe earth a rotation on Ita axle that t 
length of the day acoordlnic to Newcomb baa not altar 
the l/10Qth and probably not tbe 
1/lOOOth part of a second since 
the beginning t f tbe Christian era 
Tha direct eltoct of tbla rotation 
li I be apparent revolution of the 
celeatlal aphere or the dally mo¬ 
tion of the aun etara and planeta 
acroaa the eky An place* on the 
earth are determined by latitude 


root Ua»e of the Mara fcjutft 
am recorded the ton* of traatd aa ft fin *M4a* 
and wta therefore faat by Aid aaoonwtof iftfn Site*. 

Ware tha lnatnsnvat ta p ar f aet adjoatment and ware 
o pereonal element to enter Into tha reauH moM 
a eat of oboamnona would ba quite sufficient. Aa a 
matter of fact however there are alwmy* nail error* 
in tbe Instramaat which moat ba determined and ap¬ 
plied aa a correction to the final result Tbe astropo- 
mar therefore doe* not rely wholly upon a single record 
like the above bat will usually repeat the observation 


by right ascension and decline 
Uon Fvery tonapliuoua atar baa 
Its position carefully determined 
and from a star c atalogue the 

Htant of culmination or mortdian 
passage of any given atar If 
then with a mittabla Inatrument 
an ofaaarvatlon of a star a transit 
across the meridian i an ba ob¬ 
tained and the time of It* occur 
rare be noted by a clock or 
chronometer a comparison with 
lha catalogue will diacloee the 
amoui t I y which the riot k or 
chronometer la fast or alow Such 
an operation of finding tha dock 
error la always what aatronomera 
understand by the expreeelon 
obtaining time The Inatrument 
used for making these observation* 1* known as the 
transit Inatrument and consists essentially of a tale 
scope so mounted as to be capable of swinging about a 
horlrontal axle In the p lane of the meridian The ttc 
company I ng Illustration show* auch an Inatrument 
ready for the obnervitlon In the eye-pieie of the 
telescope I* placed the reticle comprising n number of 
spider aeba of which the attached diagram show* fire 
to be stretched vertl ally and two horizontally across 
tha field of view The Instrument Is bo adjusted that 
tie mlrtdl one of the vertical thread* coincides aa 
nearly aa possible with the Imaginary circle In 
the skj railed the meridian 

When nbeervat Inna are to be unde Tor deter 
mining time the astronomer flrat turn* to the 
Bpbetuerl* or some catalogue of stars and se 
led* a star which la toon to culminate then 
from the declination he mentally calculates the 
altitude at which the star will transit By 
means of a leading circle attached to the lnstru 
ment he set* the telescope at th* proper angle 
■o that the star will pane through tbe field of 
view Either of two method* may now be cm 
pi yed In making the observations The tint 
and older of the two Is known as the eye and 
ear method This consist! of watching the 
atai pen ll rough tha field and while listening 
to the half second heats of the chronometer estt 
mating to the neareut tenth of a second the time 
at which the atar roased each thread of the 
rail le In th* chrouogrephlr method now 
mu h need the mind baa lese to do and hence 
more ac nrate results can be obtained Her* 
as before the astronomer watche* tha passage of 
th star a roes the threads of the retlrle but In 
stead of eestlmatlng the time of transit ha 
presses a telegraphic key at the proper Instant 
1 be kov (e li electrical onnectlon with an In 
slrumcit ailed a chronograph and an auto¬ 
matic n orl le made of each observation 
FUhei met I o<1 will leave a record for the five 
threads aln liar to tbe following the Roman 
numerals leelgnatlng the number of each thread 
In order of 1* ivntlon 




r i teulsvfr 
time In the Catted Mates to 0# , 
Nava) Observatory at VMhWfr 
too D C Hare high-grade qtnefrs 
are carefully regulated by abate, 
radon* of tha stars at wight, a 
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with a number of different itari on the same night 
Trom these numerous records be is able to deduce the 
necessary corrections and thus obtain a more ac cut ate 
value for the chronometer erro- Time thue deter 
mined ordinarily correct to within one tonth of a sec 
ond I* sidereal time nnd though veiy useful to the 
astronomer la quite unaulted to the use of tha world 
I i general whose activities are governed by tha rising 
and setting of the aun and not th* stars SMareal 
time must therefore be converted into talar time 
This Is easily effected by a simple calculation constant 


Thli afford* n 


U7 
US 
34 S 
430 


V 7h to 11 Ta 

Mean 7h *tn 34 34s 

The above I* the actual result of a aet of obaerrx 
turn* made by the writer using th* *y* and ear 
method Tie flgirea In the aeoouda column were 
urltlen Immediately after the transit of each thread 
tbe hour and minute were filled to at leisure after tbe 
last observation 

The mean of those observations win gtre a more 
precis* result for tbe transit ever the middle thread 



utaa nntll i> 
ninth of each minute the teat flv» 
second* of each of tha first lev 


of the fifth minute then follows 
the final strok* at agaot noon, 
r opportunities for the corraettoto 
and setting of tltoeplecae throughout th* country Th* 
Western Union Company also operates a system of 
some 30 000 docks which automatically aet themselves 
by the noon signal each day 
In addition to the Washington signals many maiy- 
observatories determine and distribute time In a elml 
tor way to Jewelere and local railroad line* In most 
or the larger seaport* time balls are dropped at noon, 
end give mariners an opportunity to correct their 
chronometers Fire alarm oompaniaa aid In th* dis¬ 
tribution of tlma In many localities by sounding 
belle at certain specified time* **rb day thus 
affording the public a convenient source of cor¬ 
rect time with a reasonable deg re 


ly employed by the astronomer Having then obtained 
solar tint* there rentals* only to distribute It to th* 
outside world 

Until within the l**t twenty five year* each oownctuv 
itv ami its own local time but as travel b e c ame mors 
i found quite toosovwtont to shat one’s 
and system of ttms reckon la* lor svft t tow 
mils* of traveQag east or vrssi Ajevordingly, to tbs 

-* United metes adopted th* prate* system 

ttoto- th* whsl* teutof# mmrn Ito 
laatla to the Rariflt pag dtridod tote tern* tote* <4 ftp. 


The Dwtnrtke »f Bate With (bites 
Mawlpfcld*. 

M d* Kruyff of the agricultural bureau of tb* 
Dutch Indies at Bultenaorg Java has publtahed 
an Interesting article an th* destruction of rate 
Th* various oonteglone diseases which have bean 
reootnm ended for this purpoa* bav* baan found 
uselaaa In the tropics and hare not alwaye p r o ved 
affective even In the temperate son* Hence D* 
KruyfiTa experiment* will be of general Internet 
After working four yean with nmatrons vf- 
russs without succeeding in creating an epidemic; 
or avan killing a alngla rat D* Kruyff obtained 
more encouraging results by employing carton 
disulphide to th* following manner All visible 
ratholes were first stopped with earth tor the 
purpoa* of ascertaining which holes were In* 
habited tor the Inhabited hole* wore found nr 
opened on the following day Half a toespoouful 
or lea of carbon disulphide was poured tnte 
each of theoo hole* and after walling a few sen- 
onda to allow tbs UqsM tp araporste, the *t* 
tore of vapor *hd air wa* Ignited The tefctt 
was * gmaU egplaaton which Mad th« hots tofc 
potaoueu* saaes and killed *11 the rats atom** 
inauntly a pound of dteulphld* ooetlag tfem 
M casts, is stofclMt tor more thaa tot rattuMt 
1«1 dtnd rate ware found in. «* Mm which, ws 
opened after tto operation U two eaam, * 
were found fn a ate*)* bo)*. 

The pnaote* Is, therefor* Very dp m * 
Mouta are tmmtetote •*,; ataolhtelp eertt— ^ 

U ft eskmtoted state* s toatstoporary. 
the Hatted «- * - - “ 
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# M^'flMMWVVRn' Tha f«7 toportgat result 1* obtslnsd tn this do- columns In th* experiment* on tho banks of tM 

E&^lialMsNMfg tpd MMMhfW*rid ban b*SB sreussd tlfii that tha projection* glv* cotudderxbla lucre*** Bolne endeavors have been made to control the tor 

y,% MfMW* <W* the OttUUT ltuaa Of ship In the hogging and ragging strength *c that the atreaa padosa from a email boat about 100 meter* (328 (set) 

MffMnm, m sUampftlai In the dNWUf Idoni on the materia) la reduced at both keel and gunwale dlatant from them rot talnlng a plat t for produ Inc 
j**)^*' HfUA reMBt# toft the Hylton xhipyxrdx of The conatroctloa of the aides of the ehlp with three Hertatan ware* 

yl «hd«We Graham A Company of Sunderland corrugation* la rather an addition than a vital altera The torpedo motor waa started and etopped at will 
TnW reeeal of MM ttts marks n new dffvstopmsnt In tien of the main structural system and it can be ap and the rudder turned In eveiy llrectlon at the will 

ahlpbnljdlac fasten beta* built upon whnt la known plied to any type of steamship The builder* claim of the man In tha boat 
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■ oorrasnted system For aerera) that the extra c 


t If alight end the dead weight 



yean peat experiments have been carried 
out by the Monitor Shipping Corporation of 
Newoaatle-on Tyne to deteimlne the beet 
method of Increasing the longitudinal 
strength of a ship without any correspond 
log Increase of weight To this end the 
underwater part of the bull between the 
light and load Hnea was corrugated for al 
moat tha entire length of the vessel Con 
tinned Investigation and experiment re 
Milted in ascertaining the definite form of 
this corrugation and at last it waa resolved 
to test the system practically In a full alxed 
veaael Tha Bri aeon Shipping Company of 
Kawcastle-on Tyne undertook to build a 
craft on these lines and the Monltorla _ 

now on her first trip was the out ome The ' n ** 
veaael measures 27# (Set In length by 40 
feet m inches normal extreme breadth In 
Craaaed by the Monitor projection to 42 
feet with a molded depth ot 10 feet 7% inches 
In the accompanying Illustrations the forme of con 
ftractlon of the corrugation are clearly shown Tha 
•hell plating la swelled out In two places on either 
aide longitudinally tha curve being somewhat flat 
and the upper and lower edges carving gradually Into 
the flat Side of tha normal veaael The main frames 
measure • Inches by S inches and the depth of tha 
corrugation la ll’i inches at the crown Plain anglaa 
are attached to each main frame and a eorruextlon 
garnet plats at each frame Thera are no aide 
sir bifern 





scrrugmUona In roam theatMMmand knutttu Una) strength of the vm 

thx Kovnoau —a oouuoaiu imxx or 
■bit oonrnonof 

carrying capacity I* Increase I from three to four per 
tent The coal bill la reduced fiom J to lo per rent 
for the same speed or IF the cod oi sump loi la 
maintained os before the speed f the sbii wltl the 
extra dead weight lx In reaacl from 0 2f to 0 knot 
according to the sire and class of the ship 

TU OUST ▼ZUUMLT4MT&0LLXD AUTOMATIC 
T0WED0 

On Wednesday June 2Srd experiments were made 
wtth the wirelessly controlled tori edu of Gabel to 
which reference has already been made In these 


large cylinder term i atlng In two cones and 
forming tl e low r part of the apparat s Borne 
distance al ve about 1 meters ( feet) there 
la another similar yllndcr oi ly an aller and 
inlen led to float The lower shell la 9 6 meter* 
long (31 feet) 

The two tubes are faaleDed together by a 
aeries of very strong steel tuli frames Be 
■Idea these two other Bluet t* rather largo In 
diameter atari from tl e 1 wer body ext«n 1 be¬ 
yond the float and Tom two atber short ver 
ties! masts Bach oi e of thene arries an 
acetylene light Tl ey are m n» led by a cop¬ 
per wire 

Let us now examine the inrls omposlng the 
lower shell wbl h lb tl e n net In portent II 
4 I* divided into nev ral on | irlments having 
each its iaril ular use 

The first con partmrnt U situated 
fora i art of the lo er slell It ontal 
explosive charge and conlrnlH a warl 
warheads of all preset L-dB) t rpedo 
tl e explosion of the charge nstautl 
a h d body such as the h II of a 
While all ordinary torpelocs sr 
ltlos of explosive (1 4 to *) pout I 
take 9)0 kilos (198 pounds) wit 
(Tester destr ictlve affect 
The Gabet torpedo contains at li 
motor oi crated by gasoline a do t 
I reused air os now used In tenet 
1 ly powerful onglnea but tbe tsdliu 
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limited The speed of torpedo** thux operated rsaehsa 
10 knot*, or about 50 kilometer* an hoar 
It l« manifestly very dangerotta to abut In a gwo* 
line motor In a confined apace or nearly ao, as la the 
taan here where communication with the outer atmos¬ 
phere lake* plare only through the upper part of tha 
foranast- 

WntlluUnn la effected by mean* of a large blower, 
situated *rt, between the motor and the chamber con* 
tainlng the elorage batUrlea The precautlona taken 
Heem aulBclent to dlapel all fear of eerloue accident* 
The motor I* located In the compartment aft of tbe 
torpedo It la therefore entirely separated from the 
ezploalre charge with wfaiib It cannot communicate 
by any manner whatever 

Tbe torpedo uaed for tbe preaent experiments devel 
opa 30 borae-power It haa a motor with eight cylin¬ 
ders arranged In V shape But the compartment 1* 
lerge enough for a 100-bone-power multiple-cylinder 
motor, which I* necessary <o Impart to the torpedo 
the estimated speed of 20 knots, or about 36 kilo¬ 
meters an hour 

Rigardlng weight every necessary margin Is 
allowed since the torpedo can carry 1 8no Mine (3,360 
pounds) of ballast uador present conditions, that la 
to eay with a 10-horae-power motor This ballast 
represents the difference between the weight of an 
ele< trlt motor with Its storage batteries and the weight 
of the Internal-combustion motor developing this power 
Gabet expects to attain a 10-knot speed with the SO- 
horse-power motor which he will use In his prellml 
nary trials before putting In the 200-horse-power 
motor on which he relies to obtain tho 20 knots that 
he considers sufficient speed 
Endeavors have been made to obtain for this dirigi¬ 
ble torpedo nil (ho advantages that could be had on 
a real vessel In particular, It was sought to fit It 
with the moans for maneuvering and altering the 
■peed This problem seems strangely difficult of solu 
tlon The trouble has been overcome by using a re¬ 
versible a«rew with which It Is only necessary to turn 
the blades so as to diminish their effectiveness on 
the water this promptly reduces the speed. By this 
means s propeller Is obtained that acts as well mnv 
Ing forward aa backward when given the same speed 
of rotation 

There was another great difficulty to surmount be¬ 
fore this screw could be used The poser exacted 
from tho motor varied i onsldersbly with the epeed It 
became necessary therefore to find a wny of reducing 
the power dn eloped by the motor and of providing 
against Its running assy as the resistance of the pro¬ 
peller tended to diminish 

To attain Ibis end the spark la retarded as tho 
speed of the torpedo la reduced The motor speed Is 
thua gradually changed by the variation of the pitch 
of tho screw This varlstlon of pitch of the propeller 
has been availed of to act npon the timer of the motor 
For that purpose the pitch-controlling mechanism 
haa been connected with the timer by a Jointed rod 
SO that the spark advance Is at Its maximum when 
traveling full speed forward or backward The pitch 
controlling mechanism la alio connected to the throt 
tie valve In order to simultaneously diminish In cer 
tain proportions the volume of gas admitted 
The third compartment of the torpedo contain! a 
■mall storage battery This Is not Intended to drive 
tho torpedo but to operate a relay that helps ma¬ 
neuver tbe boat under the Influence of tho Hertxlan 
waves acting on special device* 

Tho compartment back of the explosive charge con 
Ulna the Hertslan controlling Instruments They are 
sufficiently effec live to act even at an great a distance 
as 8 to 10 kilometers <5 to 6 miles) from tho trans¬ 
mitting station This distance la a convenient one at 
the present time for warships get tnto action at least 
at 7 or 8 kilometers (about 4 miles) away 
We have said that the two meets of tho torpedo car 
rlod acetylene lights These serve to show tho post 
tlon of the torpedo at every moment, and Indicate 
clearly every change In its course. 

It Is absolutely necessary to know what la going on 
lnalde the torpedo and what Influences may act upon 
It For although the receiving Instrument* of tbe 
Hertslgn waves have beau made as perfect as possible, 
they msy come under the Influence of other waves 
than those sent from tho transmitting station. In 
this case, tbe torpedo would obey other agencies and 
would deviate from Its course 
To remedy this serious objection lanterns have been 
disposed about to flash signal* In auch a manner that 
tlm operator placed on shore or on a ship, may rocog- 
nlxe the nature or the direction* received by the tor¬ 
pedo. In short every time the torpedo receive# waves 
registered by It* Instruments, the lantern* show elg- 
neht to lndl< ate the direction of the torpedo tr these 
signals lead the operator to believe that the waves 
come from the enemy he doe* what l« necessary to 
rectify the course of tho torpedo, and he nulllflea the 
disturbing waves 

We presume that the wireless control of the torpedo 
remains as we have previously described it tho 
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The large photographs of tho latest Zeppelin dirigi¬ 
ble reproduced on our fronUspleoe this week give si 
excellent idea of this sew leviathan of the air, which 
made Its flret long-dletsnoe flight from Frlsdrtobshsfen 
to Berlin a little more than a month ago. 

Tho start of this memorable Journey occurred at 
4 85 A. M on August 27th. The airship started against 
a light northeast wind. Besides Engineer Durr and 
young Count Zeppelin (the nephew of the Inventor), 
only three mechanics were carried The crew was 
reduced to but five men because of tho uncertain 
weather and In order to reduce the weight carried as 
much as possible. The airship arrived at Vim at 
6 46 A. M . having made the 80 kilometer* (487 miles) 
la two hour* and eight mlnutaa, at an average speed 
of about 23 3 miles an hour This speed was main 
talned up to Heldeuhelm, a place located on the 
frontier of Wurtemburg and Bavaria, whlcb was paaaed 
at 7 30 A. M. Soon after Glngen was reached. The 
airship remained here about an hour and described 
olrclea, »hile all the lime It was lighting against tbe 
contrary wind blowing from the direction of Wur- 
tomburg Boos alter Engineer Durr sent a telegram 
stating that the airship would be forced to land at 
Nuremberg, on account of a cracked cylinder In one 
of the rorward motors la tbe forward car On account 
of tbls mishap, tha speed was reduced considerably, 
tbe airship finally arriving at Osthelm near Ounxen 
hausen 21% miles from Nuremberg at 11 45 A. M. At 
this point a brokea propeller—which waa Immediately 
replaced by an old one that was carried on board—made 
It necessary to land Advantage was taken of tbe 
landing to renew the water ballast After a delay of 
2)4 hours, the airship started again at 2 10 P M 
for Nuremberg which was reached at 4 40 P M A 
landing was effected against a strong wind Before 
landing the dirigible described several circles. In order 
lo give the 120 soldiers of the Fourteenth infantry 
regiment time to make preparations for anchoring It 
When the airship alighted, the crowd broke bounds 
and It waa feared that they would damage it For- 
Lunately however, this fear was not realised 

The atari from Nuremberg was made tho following 
day at 2 16 A. M AM A M It paaaed above Bay¬ 
reuth where It waa buffeted by the wind for three 
hours Engineer Durr dropped a card at 7 o clock 
stating that all waa well on board. At 8 c clock the 
airship, still battling against the wind, returned to 
Bayreuth. It then resumed its Journey, but waa abls 
to moke a mean speed of only 14 kilometers (8 7 
miles) an hour It passed Muuebberg at 9 40. Hof 
ut 10 o clock, and Plauen at 12 10 P M It waa mak¬ 
ing unit 30 kilometers (18 54 miles) an hour Werdau 
was passed at 1 46 P 11 and although the wlad had 
completely died out, the speed of the airship grew 
less and less It was hoped that It would reach Lelpslg 
by 10 P M, when another accident occurred One of 
the blade* of the propeller* broke and It was only 
with the greatest difficulty that the airship was able? 
to reach Biltarfeld It arrived at this place at 6 45 
P M, having been driven from Ellanharg by a alngls 
motor A successful landing was effected 

Repairs wer* made during the night, and the naxt 
morning at 7 30 A. M. the airship left Bltterfeld In 
a heavy fog. The fog dissipated rapidly, however, and 
when the alrsblp arrived above tha Tempelhof parade 
ground at Berlin at 1* 80 P M, tha weathar was clear 
The Emperor and the other members of tht royal 
family were on band to receive Count Zsppelln, who 
bad gone aboard hla airship at Bitterfold Emperor 
William Introduced him to OrrlUa Wright, and this 
masting of tbe two champions of tho heavier-than-slr 
and the llghter-tbon-air type of flying machine was 
decidedly novel The landing of tho airship occurred 
above the parade ground at Tegel, after It bad first 
performed evolutions above the Tempelhof parade 
ground and afterward flown over the city of Berlin. 
One of our photographs shows tbe airship above tb« 
city, and tbe other show* It Just before sighting. 

The return vfcyxgt waa started at 11 10 P 14. the 
same day The alrsblp followed tho Witten berg-duet- 
erbog railway Use for a conslderabla distance, when 
It again met with another accident, due to tbe break¬ 
ing of a propellar The blade tore through tbe envelope' 
of the airship, and punctured one of tht balloons. Tbe 
■ccldent happened near Bulztg, about 50 miles from 
Berlin and with the aid of some fanners, the airship 
was Immediately brought to land tn a field n«sr tbe 
railroad track. Tbs ■peed up to tbe time of the seot- 
dent era* extremely slow, and barely reached 20 kilo¬ 
meters (1143 miles) tn hour Ctoast Zeppelin was 
not on board at the time of this accident be haring 
returned to Frledrtehshefen by rath Tbe airship was 
obliged to remain at Baltic for nearly three dsya It 
waa not until 10 58 A. H. on the moral** of Septem¬ 
ber 5th that another atari was mad*, tita wts paaaed 
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morning art** a mfetbotos voyage «t tt h vm kftPl 
IT minutes. The gyersftn speed tsalstalnad fram 
slg therefore wea only 14 8 mils* per hour, <5 

After the "Zeppelin III." had been repaved, aft 
effort waa made to sail it to Hergenthtis, ltt mil** - 
from Friedrichshafen, to take pare In tha maneavwfo; 
but the repaint wan net finished in Urns, and tha 
airship was unable to reach Its place until the man re- 
vers ware over Considerable excellent work waa done, 
however, by tbe "Gross II ■ military dirigible at tbea* ’ 
maneuver*. This dirigible waa able to reeoanotter 
from a gnat height and to send meaaagsa to the rear 
Emperor William waa greatly pleaaad at tha stork don* 
by this alrsblp at tha maneuver*. 

Tha ‘‘Zeppelin III ■ la tbe largest and most powerful 
airship which Count Zeppelin has yet built It haa 
two 150-home-power motors, each of which drive#, by 
meant of belts, two two-bladed propeller*. Thaaa an 
located one on each aide of the airship about a third 
of the way up from tha bottom They an held npon 
brackets projecting out from the rigid frame Tha 
driving of the propellers by belts Is a mw arrange¬ 
ment, aa heretofore they have been driven by shafts 
and bevel gear* The stabOtstng fins near tbe mar 
end an somewhat different from before, than being 
two npon each aide placed above tho Mater hortxoetal 
lino of the airship. Tbe up and down steering la 
accomplished by quadruple horlsontal rudders on each 
aide of the airship at tbs front and at tho rear Be¬ 
sides this, water ballast tt carried in a long tank eon- 
netting the two can. 

It Is planned to uao this airship for carrying pas¬ 
senger* in different cities In Germany In the near 
future. 


Tha opanlng article of the current BnmmxT, No 
1781, discusses the Ban Salvatore mountain railway 
of Italy Beautiful vlawa of this picturesque road are 
published. The classification of chemical element*. In 
the light or MendeleJeTa great generalisation, and In 
tha light of the electronic theory, la considered by 
Prof H. EL Armstrong In a thoughtful paper A 
critical rlsueu) of Prof Wood’s experiments with 
rotating liquids used aa mirrors tt presented A psr- 
petual clock Is described by Charles K Benham A 
new system for the electrical trausmlaslon of pictures 
la described by Dr Robert Bcboenhoefer Prof Albert 
F Gans’s paper on rerent electrical progress In tbe 
artificial lighting field Is concluded The groat rlaa 
which tt announced tn the price of India rubber Urea 
directs attention once more to the various and con 
Aiding problem* presented by the wheels of motor 
cars. These are critically considered Prof William 
H Pickering presents his view of the origin of meteor¬ 
ite#, and advances the theory that meteorites are of 
terrestrial origin The disappearance of tho Boagoalav 
Island* li described Sir Norman Lockyer, the well 
known English astronomer has made a special study 
of the astronomical value of ancient temples. The 
result of his researches la presented in *n article 
entitled "The Use* and Dates of Ancient Temples," 


Robert Hoc, senior member of the well-known firm 
of R. Hoe ft Co, printlng-prsaa manufacturers, of New 
York city, died la London on September 13nd. at the 
age of seventy Hr Ho* waa for year* the head and 
front of tb* extensive business founded by Robert Ho* 

In 1803 Hi* derotic* to the enormous enterprise with 
which his name waa connected, was exhibited not only 
Is an administrative capacity, but also la the sug¬ 
gestion of many improvements In printing prsaaaa. 
Hla Invention of tha rotary multi-oolor and half-ton^, 
web p r ess is now found in evefy newspaper sad Job 
printing plant. Is perhaps his moat important con¬ 
tribution to tba printing art Ut Ho* was the aathdj; 
of aevtiel books, moat of them dealing with printing^ 
Among them la a history of the development of th# 
printing press from the time of Outenwg down to << 
tb* present da y _^ 

Tttt railway fresn tbs Plneus to the Tnrkltt&ontud 
(141 miles) may ba aald to be practically bmpMed? 
tb* Section from Bralo to Lsrlssa taring been opened 
to traffic sine* October last, tad .trains new ran til 
twelve hours from Athene to Tartass The construe- 
tlon of (be final section of 3| miles to tho fm^sr (a 
In an advanced state. There remains, then, In order 
to release Greece from the Isolation which aha Is (Jut 
last of European State* to suffer, but 70 miles between 
tb* frontier- and th* nearest station on tba Qtteauc 
ran way system Them appear* no Indication, bow- • 
ever, of any deposition on th* part of tha Ottoman. , 
go v e r n meet to facWtaU the etmetructJon of the ft** 
tioft Una, and it will bs mrsHiftl s tt th* toftoto**./, 
gdrartatet at Turkey otmttjumn to.cgsoa* s^ MUM ^ 
e o svw mft ayphH^atsA tb, anjwft n^s*b|h^^ 
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Ths Concrete Association of Amorica has conducted 
O ^«U* Sartos of «xpertmttts and distributee tta 
findings fro* of dura* la a puMlc-splritsd manner, 
but the ranlta obtained an largely negative. 

Soma preparations an found to be effective under 
certain conditions. but none hitherto has been found 
to be equally reliable with all mlxtnrea and under all 


The need and nqalrementa of external paint for 
concrete. If only to counteract the variable poroelty 
which cannot be avoided unlet* the pereonal equation 
In concrete mixing le eliminated le bo well put In a 
paper read before the recent convention of the Amerl 
oan Society for Testing Materials. by Mr a D White, 
that we quote a part of it by permlaalon 

“Unless extreme care la exercised In the preparation 
mixing, and workmanship of concrete for eoHd or re¬ 
inforced work which le not alwaye commercially possi¬ 
ble the resultant concrete la not Impermeable or at 
least not uniformly Impermeable to water or moisture. 
Where perfect materlale have been ueed with perfect 
workmanehip we have another dilllcully, another 
problem to aolve Concrete la a non-conductor of heat 
It le, naturally, a cold blooded animal The difference 
in temperature between the coocrete well and the it 
Biosphere (the warmer the day the greater the differ¬ 
ence In temperature) nausea a condensation of mois¬ 
ture on the eurfece This le annoying and a detrl 
raent to health In living and office rooms a lose of 
room or lost by damage In storerooms and ware¬ 
houses, an objection In any building, no matter whit 
Us nature or purpose 

"Hollow concrete blocks, tilea brick etc have rarl 
ous defeots They are not only porous but capillary 
positive, and thus absorb moisture from 5 to 10 per 
*) rent of their own weight Due to min and snow walla 
built of these materials become water-soaked, and re- 
rtialn soaked for varying lengths of time During cer 
tain seaaons of the year and especially In noma sec¬ 
tions of our country they remain soaked for months. 

“The fact that dry walls are essential to health and 
romfort Is generally known and so well appreciated 
that the question of dampness has been a restraining 
spent to a much larger and more extensive use of ion 
ctete by the building trades of this and other roun 
tries 

The tendency to stain the frequence of nfllores 
cence, and difference In color due to difference In mo 
terlala and to Intermlselons In concrete are defects of 
a less serious nature 

“A drawback that Includes concrete In all forms 
is the uninviting, unattractive color Replace our 
buildings of marble of terra cotta, of granite of wood 
handsomely decorated, with buildings of concrete, and 
note the contrast The dirty gray of ordinary cement 
or concrete becomes monotonous to tbe observer even 
where there la but a sprinkling of concrete among 
bulldlngn of more pleasing construction 

‘If to the strength cheapness, durability, and flre- 
reeletlng properties or concrete can be added Imper¬ 
meability to moisture and decoration we will bare a 
building material as naarly perfect as tha world has 
ever teen, and this within the means of every builder 

■‘In recognition of thta fact, varlona concerns and 
Individuals have placed on tha market and recommend 
aa a solution to tbe problem, various treatments and 
coalings. 

"TOr the Sake of convenience. T will divide these 
iuto four classes In my Investigation of the various 
treatments and materials Included In theae classes, I 
have endeavored to be unprejudiced, and to give to 
each Its true worth and full vulub. 


N ttqpto oa FOWOCtED 
in jxs rwrumot 
"Thta la a help In that It leaaena and retards, in a 
), tbe moisture*boorblng tendency of concrete. 
In the deelred attainment for the following 



"It does not decorate. 

“Tfce Increase in value is not proportionate with 

lb. that 1a, a concrete b 

—„_tug oompound, on the first 

t whI absorb certain varying qugn- 
nu applications, allowing the block 
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painters, and Indoreed by meet able research chemists. 
Ter the Saks of brevity, 1 have Included In my paper 
but three of these treatments 
"(a) Hydrocblorio or muriatlo-actd wash. 

"(b) A wash consisting of a solution of alnc sul¬ 
phate and water 

"(c) A wash consisting of ammonlnm carbonate 
and water 

“From a chemical standpoint muriatic acid, no 
matter In what strength nor what the character of 
the concrete, Is not only useless as a remedy, but 
detrimental In Its action Master painters who have 
endeavored to put It In practice have discovered to 
their sorrow a confirmation or a demonstration of the 
chemical theory 

“Theory favors and practical teats confirm aa the 
beet adapted to tbe purpose, the former of the two lab 
ter methods " 

The author proceeds to give tbo chemical mat lions 
of these various washes with the com ret* Ingredients, 
and ahows In a convincing manner the reasons why 
they fall in their deal red nbjeit He adds 

The treatment with slue sulphate or ammonium 
carbonate, even though successful does not offer a 
solution to the problem because a llnaeed-oll paint le 
(insulted for either exterior or Interior painting of 
concrete The gloss robs the surface of the appear¬ 
ance of stone or masonry Linseed oil has water-ab¬ 
sorbing and lacks water resisting properties. It can 
not be applied over a damp or wet anrface which 
means that following a rainstorm or rainy season a 
pointer must wait weeks and perhaps months before 
he ran commence work on or complete a contract 
already begun 

“III c<H/iHiyke 1 iqi’iu roarimie 
'Certain of these may b« of some value or service 
In retsrdlng moisture absorption and efflorweem e 
but they are all alike found lacking lu the following 
re*pet ts 

■ They serve to emphasize any defects in or differ 
erne In color of concrete construction 

‘They Imparl to concrete a soggy water-soaked ap¬ 
pearance 

They do not render Impermeable to moisture for 
nny length of time 
"They do not decorate * 

Under his fonrth heading Mr White summarises 
points for conrrele with the prut that conclusion that 
there are none which fulfill all the requirements of a 
severe list which he gives. The principal Df these are 
that It must be applicable to a wet Burrncc ami al 
the same time waterproof when sel It muat be appll 
cable to the com rule without previous treatment of the 
latter durable mnnomhal and pleasing to the eye 
muat act ae a bond between com rate and a plaster 
coal and remain hard In the presence of water In 
addition to possessing all the qualifications of ordl 
nary paint such as working well under tbe brush fill 
lng voids aid leveling up Irregularities of surfaie 
Although Mr While did not say In his paper that 
he knew of any satlafai lory paint we have reason to 
believe that ho has been Instrumental lu the produc 
tlon of one, or at least that It haa been developed 
With a special view to fulfilling the requirements out 
1‘ned In hla paper 

We have recently seen testa and the results of 
Icng-contlnusd tests of a paint called Cemeuthlde 
whli h seems to fulfill all tbe exacting conditions above 


At a cement block factor) in Newark, N J a part 
of tha procsss consists of tbe curing of tbs newly 
made blocks by subjecting them to steam for thirty 
six hours, accelerating their setting and providing a 
much more constant and uniform supply of moisture 
to the cement than can be obtained by spraying 
For this purpose two curing room* are ueed, each 
ot whlcb to opened to be emptied and refilled on altar 
nate days, the steam being turned off In the morning 
and oh again at nlghL The steam Is therefore con 
tlnuonsly applied to the Interior of the wnlls for 1« 
hours out of every 18 The rooms themselves are 
built of concrete blocks and were formerly constantly 
saturated with moisture It was evident from tho 
ontslde which room was filled with steam from a thin 
film of moisture trickling down tbe exterior of tho 
walla, which had to be drained away Six months ago 
the Interior waa painted with two coats of Cement 
hide and now there Is no evidence of moisture on the 
outside ot tha walls, while the Interior has a smooth 
hard surface differing little from tbit of welHInlshed 
cement except In ita pleasant color 
Blocks made as Identically as possible from one 
batch of eoncTote have been tested under varying con¬ 
ditions, one plain and tbe ntber painted Tbe un 
painted block was found to vary In weight with tbe 
water, absorbing It according to tbe amount present 
lh the atmosphere or from tbe ground, while the 
weight ot the painted block varied not at all. Blocks 
painted ft) a variety of pleasing colors have been left 
exposed to sun, rain, and wind for months without 
being apparently affected Oom ret* painted with this 
s-iatsrtal takas a plaster coat better than natural am. 


crate, both concrete and plaster adhering to the paint 
more firmly than they do to sach other It has evea 
been shown that the rise ot moisture by capillarity In 
monolithic concrete set fn moist ground to stopped by 
a coat of Ceraentbld* between the top of the under¬ 
ground concrete and the masonry or other concrete 
continuation upward of the wall The paint bas a 
dull finish not unlike the concrete Itself, but smoother 
and of any color desired, and appears to remain bard 
and to preserve the surface of the concrete Indefi¬ 
nitely One cannot Imagine a more severe teat In any 
ordinary building than that Imposed at tbe block fSo- 
tory above mentioned and It would seem that this 
paint should have widespread possibilities when It to 
■tiVcIently Introduced on the market. 



Tradition asserts that the first to sacrifice himself 
to tbe problem of fl)lng was Wang Tu a Chinese 
mandarin of about 2 000 years B C who having had 
constructed a pair of lurge parallel snri horizontal 
kites seated himself In a chair fixed between them 
whllo forty-seven attendants each with a candle Ig 
nlted forty-seven rockets placed beneath the appar¬ 
atus But the rocket under tbe chair exploded burnt 
the mandarin and so angered the Kmperor that he 
ordered a severe paddling for Wang 
Then there Is left In Btone a partial account of ex¬ 
periments by Man u an Assyrian prtsat who attempted 
(o fly from the temple of Baal The next victims of 
aviation whom w« find are certain criminals whose 
arms and legs tho am lent Leucadlsna annually fitted 
with wings of various design and who were then 
hurled from tho Rock of flapphoa Leap ” a boat await 
lng thim In the ana below to give them liberty should 
they succeed In solving the problem 
The first fatality or the kind In our era seems to 
have been a Roman who during tho reign of Nero at¬ 
tempted to fly high In the air over the internal City 
During the Dark Ages one Dante while trying to fly 
with a pair of wings at reroune fell upon ths top 
or Bt Mary s Chun h slid broke his leg The Prior of 
Tongland In I'SIO herore the Court or Stirling donned 
feathered wings and leaping from a tower of tha 
(BBlIe fell Into the "royddlng’ (dunghill) Allard a 
light rope performer was crippled by a fall while try 
lng to fly before Louis the tlrand at Paris shout 1*80 
Thus far all such Occidents were results of attempted 
aviation for tbe balloon waa not Invented until 17*8 
vhen this new vehicle of tho air met wlih an atcldent 
In Philadelphia during aonic experiments by Rltten 
house and Hopkins who after semllng tip dogs and 
I ala In a cage carried by a captive hunch of 47 hydro¬ 
gen balloons persuaded Jamas Wilcox a carpenter to 
trust himself In the cage After floating over the city 
he fonnd himself drifting toward the Bthuylklll River 
and becoming terrified last he should descend Into it. 
punctnred aomo of the balloons Coming »o earth 
with a thump be broke his wrist 
The next vlitlms, Pllatre dr Rosier and M Romaln 
set out Tram Boulogne In 178D In a car supported by a 
Are balloon underneath a hydrogen balloon with which 
compound arrangement they ex|a-cted to cross the Eng 
llsh Channel In a quarter hour when at a height ot 
3 000 Teet the apparatus took Are and the scattered 
fragments were found upon the seashore along with 
the awfully mangled bodies of tbe aeronauts. Next 
Ollvarl ascending from Orleans, In November, 1*02, 
also met death by his balloon catching fire 

In April 180* M Mosment ascended at Usle wav¬ 
ing a flag decorated with the Imperial eagle of Francs 
and tbe assembled spectators sboutod with delight He 
dropped an animal attaibed to a parachute and It 
tame safely to the ground Inter a murmur of horror 
rolled over the crowd which learned that In one of the 
ditches outside the city M Mosment had been found 
lifeless and covered with blood The some day the 
balloon came down cm only ml lea away 
In July four years later the rorpse of Blttorff after 
his balloon hHd ■ aught fire wss found stiff and cold 
upon the roof of a bouse outside Mannheim Shortly 
afterward Count Francois Aambecreri tried, like Ros¬ 
ier and Romaln to combine tbe fire and gas balloon 
but after adding flame to powder be crashed down 
from the heavens bis body charred and mutilated 
being picked up near Boulogne 
Mme Sophie Blanchard widow of a French aeronaut 
made an ascent July ISIS In the presence of a vast 
crowd from the Tivoli Oarden Paris, sotting off fire¬ 
works as she rose Suddenly a great flash was seen 
above her banket and the rrowd thinking this tu be 
a part of the display, shouted ‘ Brat o' But the 
(lames were seen to spread and the balloon to come 
down Her basket caught against the projc thm of a 
roof and spilled her out upon the pavement where she 
was picked up dead 

Tbe first mliltsry martyr waa TJcut Harris of the 
British navy who In May 1824 white studying th# 
strategic value of balloon attached lo warships waa 
dashed to earth and killed by the breaking of a vslre 
In his balloon And In September of tho same y. ir 
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HAT astronomical problem turn 
been to much before the pub¬ 
lic during the paet month ee 
thla How can a men deter 
mine when he le at the north 
pole? 

Aa many Incomplete or mis- 
leading (upiwera have come to 


An obaarver Blending et the eaitha north pole would 
liavo the celestial pole (not llio pole star which la 
1V4 deg dlatant) In hla zenith The stars during the 
long night Mould appear to circle round the sky 
from left to right always nt the same altitude above 
(he horizon the aun to i Irolu similarly, rlaing alowly 
from the horizon to lie maximum altitude of 23% deg 
between Manh and June, and linking again until lta 
disappearance In September Tho change In the sun b 
altitude from day to day (which equals that In lta 
declination) la anuntlely known, and can lie taken 
rrom a anmll and easily portable tabK 

bnr an nlwener near but not at the pole, Ibe eelee- 


pole lay - by one degree 
tor every UO nuulhal miles 
of distance The stars - 
or thu aun after nlhiwume 
la marie for Its (liniigc of 
ddlnallon—would attll 
appear lo drtle round tho 
heavens hut would be 
lowest when due north— 
I e, townnl the pole—and 
highest when due south 


practically lndspsutat of the retmetta sorreeitog, 
and also of any “oooaUai error*” of the Instlmmeat. 

if the condition of obeerratloa were as good os rt- 
gardi temperature had comfort as lower Istlthdes, an 
observer of moderate capacity, with portable Instru¬ 
ments (sextant, artificial borison, and chronometer) 
should be able from two days' observation* to find 
both his position and rate of drift with aa uncer¬ 
tainty of only a few hundred feet Under the actual 
condition* at the north pole, everything would depend 
on the experience and skill of the observer, but In 
any case, he could flx hla position with aa error which 
would be quite Imperceptible on even the largeetwcale 
maps of the polar regions. 

Our map shows the aspect of the evening sktee and 
shows, too, at a glance how dull the southern and 
eastern skies would be were not Mars and Batnrn 
there to brighten them 

The most prominent constellation there Is Pegasus, 
which lies high up south and east or the lenltb It 
may be Instantly recognised by tbs Great Square— 
nbout 15 dog on a side, composed of second-magni¬ 
tude stars, and standing decidedly alone—which la one 
of the principal landmarks of the sky for the begtnneT. 
ea It has no counterpart In the heavens. One of lta 



the mast wm spie nau a; in .the the* «w 

-tfeeUatiim* are The dullest of the sodineal sore- On** 
serous, Aquariu, sad ftmm. Tbw second of Urn** 
howenr. now oou tains the sptsodtd Wars, and m' 
last the Was brilliant but atm eonsptewma Saturn, 
which both (hr outshine any stars within a tag dl» 
tanoe. 

Thu line nr stare running to the left from Pegasus, 
beginning at the northeast comer of the great squarey 
contains the principal stars of Andromeda. Above the 
middle one of the three, near the second of two smalt 
stars, la tha Great Nebula, the brightest In the heav¬ 
ens, concerning whose constellation and the problems 
which It still presents, we spoke a few months ago. 

Below this Is the Inconspicuous hat undent group 
of Triangulum, and the smaller and brighter one of 
Arise. The Pleiades are visible north of asst, sad 
Aldebaran le just rising 

Auriga In tha northaaet to a little higher up Above 
it. In the Milky Way, wa coma In auaoaaslon to Per¬ 
seus, Cassiopeia, and Cepbeus: then panting the ssft- 
1th, to Cygnus, Aqulla, and Sagittarius (lust setting) 
Ophluehue end Serpens are also disappearing, due 
west A little to the right to the Northern Crown, 
with (he ’keystone" of 
Hercules above It. and the 
steel blue Vega still high¬ 
er The Great Bear swinge 
tow on the northern horl 
ion, and the Little Bear, 
enfolded by the Dragon, 
to higher up 

TIIK FI-AHKTB 

Mercury to evening star 
nntll the 12th, when he 
passes on this aide of the 
sun and becomes a morn 
Ing star He reaches hie 
greatest elongation west 



altitude would equal twice 
the observers distance 
from the pole For latl 
tndes up to 8ft dig or 
more (that to mors than 
hve or six hundred miles 
from tho pole) this » hauge 
In altitude la very con 
spliuoim and observations 


1 



whlih dlrmllon the pole 
renlly was To make 
quite sure It would he 
necessary to observe the 
sun s altitude at Intervals 
during the day and also 
Its compass bearing ( The 
compass of course whlih 
points toward the earths 
magnetic polo 2 000 miles 
away would be aa good a 
guide there ns here but 



flailing the geograph li a) 
pole) It would then be 

necessary to march toward that compass hearing In 
whlih the Hun had the lowest altitude (lorracled of 
icurse for (linages in declination) The distance to 
Ills pole lu sen miles would be half the difference of 
Ihs greatest mid leant altitude In mlnulee of arc, ao 
that It would ilien be easy to advance to the right 
spot—In theory at least’ 

This discussion tailtly assumes that the observer 
to on Arm laud On the drifting polar Ice the change 
In hie position during the day would complicate mat 
tern. But hv making observations for a second day 
the nnioiinl nnd illretlion of the drift could be deter¬ 
mined for the suns altitude (still corrected for 
(hanges of ilci Hum Ion) would be greater In the dlrec- 
t'nn of the drift nnd lean In the opposite dlrtxtlon 
tlmn on llui prcilnns dm by the amount of the drift 
The explorer would then have all the information 
necessary for his ptirpone 

One other point mny he mentioned The eua’e altl 
tude must of course always be corrected for refraction 
In the usual wav But since the aun’i altitude 1a 
practically the same ail day long the refraction will 
he constant (except , Images due lo weather rood! 
tlone whirl) would pinliabh be very small) The ob¬ 
servers position st,,l drift whlih ore determined from 
dffffgrsuces of the observed altitudes will therefore be 


MIGHT SKY: SKPTKMBKR AND OOTOBKR 

four corners now belongs to Andromeda, but It was mi 
wee grouped with the other three and evidence of thla op 
stilt remains, for the letter Delta, which It hors as 


member of the constellation, t 


the list of the stars of Pegasus Tbs rest of tbs con 
stellstlon, extending westward from the Oreat Square, 
contains some remarkable doable atari (observable 
only with great telescopes) but nothing to detain us. 


about which date ha rises 
a little before G A M , and 
Is easily visible before day 
break being situated In 
Virgo a few degrees above 
the bright star Spies, 
which however to not as 
bright as he to 

Venus Is evening star, 
and to very bright, but 
not very conspicuous be¬ 
cause she to so far south. 
During the month she 
poaeoe from Libra through 
Scorpio Into Sagittarius, 
and at Its end she to 21 
deg south of the celestial 
equator In on# latitude 


P M but for observers In 
the southern hemisphere 
she matins In sight three 
hours longer, end Is re¬ 
markably prominent 
Mare to on the border* 
of Aquarius sad Places. 
M.T rising before suneetT and 

Oet.lt visible almost ths whole 

Bet*. night Ho moves west¬ 

ward among the stars, ever 
slower nnd slower, until- 

RD OOTOBKR “• *« th - t wh “ * W 

the eastward march, 
which will taka him Over 
la, but It was more than a whole round of the zodiac before another 
svtdence of this opposition 

rich it bora as Jupiter to morning star in Virgo, rising nbout ( Id 
r lacking from A M. on the 1st, and 8 40 on the list, that to, nbout 


an hour surlier than Mercury at ths time tho latter is 
bestsesn , & 

8aturn to In opposition on the nth, and Is well ob¬ 
servable all through the month. HI* wings are by this 


winged steed of classic mythology Any actual reeetn Uranus Is |n qsadrwtuvs,-eogt of the eyn, -on tho 
blance would Indeed be difficult to trace. lfttjb, and sooth ad * r ft It Nest***, lu aim oat the 

The western edge of the square continued far south- opposite quarter of the ak7, to ID qUadroMre, west a t 

ward points out the Isolated bright »t*r Fomalhaut tb»g«h sa the 18th, gad crossed the meridian at 

The remaining stars of the Southern Fish, though too II, R., 

faint to be shown on the map, s-e easily visible on a ran ixoojr 

clear night, forming a horizontal line Just below the TWftfooh to ne a r e st us <m ths *Ttb, gad farthest at 
trigbt one on th* i«h. 8hS U |n eottMxrtltm Nepttfcs <m 

The equally lonely star some distance east of Fomob tics' Mb, Jhptttr off the 18th, Mereary M thfcUtt, 

haut to Beta Cetl Ths rest of the oonstellotion foV Ven^nm the 17th, Uranus oh tho *l*t,M*r* So the 

lows thla to the eastward. First comes a quadriteb- Mtfc (mj*J %n(L •stum t* 

rral of which the sonthernmoet star r to «* of onr Ofttitoireatag trf tha«0tfc she oeohHa tliA Bright gts*' 

nearest neighbor*. Then romes the notable yariaUe Blgeta Asgitarfll fte the Klhr Upper). A* SOStt )f««B 

Mlra-aleo not far from u* In space, end now bright- Wasfiktta. tfce »tsr fftaeppews- hehtod’ 

ening up and riribto to the naked eye. and toatly a daril that st TtOl F, ML jmd yre»eiian.<m^»rl*lri- 
group, only the bright two of which gpear tm «*»**•*-*«•?*<*. *- 




be discharged and the rear ends of the hoea B and C 
are of such form as to enter and close these openings 
when the; are forced bark to the position shown In the 
Illustration When the hoes are moved forward the 
dampers above referred to are opened by organs ol far- 
wardly-projettlng blades on the bora A and O *rha 
bottom plate of the forward ashpan la alto provided 
with a discharge opening, which Is Intermittent!; 
opened apd closed as the hoo A pasaea over It The 
steam pipe K leads up to a thfee-way valve, located 
at the boiler head in a convenient poaltlon for opera¬ 
tion b; either the engineer or the fireman, who may 
by this means reciprocate the hoes In. the ashpan, and 
thui cause the discharge of the aahea. The inventor 
of thle Improved locomotive aahpan Is Mr James B 
Downing of 186 Cooper Street Atlanta. Go. 

UIIU1T lima EICITTACLI 

Thb ordinary refuse receptacles used In public ptarsa 
are merel; open cans in which garbage aahea, or 
other waste material la placed The fact that these 
ranrare open la a serious objection, because It permits 
tbs breeding of germs which raa; be Infectious Fur 
therm ore. it Is a temptation to throw lighted matches 
or cigar or cigarette stumps into the can, and set Are 
to the contents To obviate these difficulties, a new 
tjrpe of refuse reCeptaels has recently been devised 
Which la illustrated in the acoompsnylng engraving 
tt I* so arranged that the opening through which the 
tffuaa Is Introduced automatically closes, and in add I 
tton to this, the can Is provided with a receiver for 
disinfecting material which will keep the contents In 
as nearly a sanitary cemlltlon at possible Fig. 1 


hinged to the extremities of 1 
la bent over tbs hinged ends of tha wings and arts as nan « B ° r tb " rB " 3 ■»»*■ 8 nodUled 

a stop to prevent them from being opened too far In ,orm of ‘ he / or r « U * a ^* ■ "‘*wnt 

application the clip A is passed endwise over the bound «obstruction Is required as Indl.ated In Fig 4 Here 

edge of the book, and the wings are slightly separated ,he «*■»"■« B ere formed with threaded sleeve. F 

to admit the book between the- vs- k™w i. Screw plugs fl are ndapled to be screwed Into the 

to the desired point, moving 
their hinges, and then the rod 
tube, to the position shown 
ovsr the open book, am" — 
poaltlon as Indicated by 
two portions of the book are ,~ 
and the book may be convent 
by grasping the clip A which 
hluges of the wings are suffli 
In an; position In which tbej 
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Point, ■ ox* and a pnco far ovary Haul, overy 
nopoH and ovary Pockatbook 


No other Fountain Pen, at ANY 
price, has ALL these 12 features. 
Few have even one of them. 
Yet the Onoto COSTS YOU 
NO MORE than the old-fashioned 
finger-besmearing leaky Dropper- 
Fillers or the new-fangled imprac¬ 
tical Rubber Sack and Pump¬ 
filling kinds! 
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MILABXLPHIA, THE DILAWAXX ITT XU, AID 
JOBH HITCH. 


The widespread Intercut In the early history ot the 
steamboat whl<)v bus been aroused by the present 
splendid tribute to the work of Robert Pulton on the 
Hudson River, has nerved to bring Into public notbe 
several too-long neglected Inventors, prominent among 
whom Is John Pitch With the exception or a small 
craft which he tried on (he old Collect Pond In this 
city, the whole of the experimental work of ihla worthy 
man waa dono In Philadelphia and on the Delaware 
River 

We are Tree to confeaa that although wa have al 
ways associated the name of Pitch with the develop¬ 
ment of the steamboat. It was not until we began to 
make a more thorough eearth of the history of the 
early Inventors that we realised how Important a part 
John Fitch had played in that period, how meritorious 
was hta work, and how practical the degree or success 
which he attained 

it baa been freely admitted that the present festival 
commemorates merely the Inauguration of successful 
Steamboat navigation on the Hudson River, and that 
the question us to who produced the first practical 
passenger-carrying steamboat la still an open one 
Therefore we suggest, In view of the fact that dur¬ 
ing three months of the summer and autumn of 
the year 1790 John Pitch waa operating a passenger 
carrying steamboat on the Delaware, whlih nailed ac¬ 
cording to a fixed schedule and waa advertised In 
the dally papers of that day that It la Incumbent on 
the city of Philadelphia to do Justice to the memory of 
He loo-long neglected < Risen 

The story of hie life aud hla heroic struggle to de¬ 
sign a successful steamboat as written by his own 
band reposes at present In the Philadelphia Library 
to whose care it waa committed by Filth shortly be¬ 
fore his tragic death This uulque autobiography con¬ 
sists of flve old rlphorlng books, dog-eared and thumb- 
worn whose flve hundred pages, covered with the 
characteristic writing of the author rontalu several 
drawings showing the various steps by which he de¬ 
veloped the Jet condenser which played ao Important 
n part In driving hla au< easeful paraenger steamboat 
of 1790 Regarding the criticism that hla method of 
propulsion by means of a sat of reciprocating peddles, 
arranged In a frame at the stern of the boat, was 
cnniltcrsouie and awkward wa would point out that, 
before making use of vertical paddles, Pitch investl 
gated the rotating paddle wheel and rejected It on the 
ground that mtuh of the power of the engine was 
uselessly expended because of the obliquity of the 
paddles In entering and leaving tbe water, the water 
being alternately forced down and thrown up, with 
a proportionate lota of propulsive sfldency On the 
other hand argues Pile h paddles can be mads to enter 
and leave the wst< r In an approximately vertical po¬ 
sition and practlcully Hie whole of the power can be 
used to good effei t Now In this Pitch showed hla 
engineering good sense and It was not until over 
half a centur) later that the feathering paddle wheel 
waa Introduced In this type tbe floats are hinged 
at the outer ends of radial arms from a shaft, and by 
means of an eccentric to which each float Is also at¬ 
tached tliev are made lo enter and leave the water In 
an approximately perpendicular position, a condition 
which John Pitch secured by bis clnrasy but etfectlvs 
reciprocating paddle arrangement That It waa ef 
flrlrnt la shown by the fart that he attained on s 
measnrad mils as testified to by several wItnsaaee 
sf high standing in tbe community a speed of eight 
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n lies an boor, and that h* ran his boat regularly 
between Philadelphia, Trenton, and way points at 
an average spaed of seven Dalles an boor This, be tt 
remembered, was from two lo three miles better than 
the best speed of the ‘Clermont'’ some twenty yean 
later 

The ultimate fellure of John Pitch was doe to a lack 
of influential backing and to a combination of unfor¬ 
tunate accidents. During the winter following hie 
successful season of 1790 be was engaged In tbe con¬ 
struction of a larger end more powerful vessel celled 
tbe ‘Perseverance," which, unfortunately, was torn 
adrift sad wrecked daring a heavy storm on the Dels- 
w are River Pitch understood full wo)] tbs vslne and 
elgnlfli unce of his work and hs also realised that If he 
felled It was not because of any inherent fallacies in 
bis plana but merely for tack ot inltuenoe and the 
necessary financial support Pitifully prophetic Is tbe 
following sentence from the diary of this disappoint*;, 
Inventor, who evidently foresaw at that time hla early 
death 'The day will come when some mere powerful 
man will get fame and riches from my Invention, 
but nobody will believe that poor John Fitch can do 
liny thing worthy of attention " The remalne of Fitch 
lie In an unmarked grave The icene of hla labor* 
la to-day barren of monument or memorial to bear 
tribute to bli remarkable work. 

We commend these facts to the consideration of the 
cltlxens of Philadelphia and those towns along the 
Delaware River which were the scene of hla early 
labors and triumphant but shortlived suooest, In Uie 
hope that they may see their way to honor ths memory 
find perpetuate the work of Pitch by some euch ser¬ 
vices and permanent memorials as have marked the 
present Hudson Fulton Celebration 

mninri in mu rax ouearix qxxxal 
wntuxa. 

The origin of the cultivation ot cereals has seemed 
lost in tbe night of time At the beginning of the 
historical period, the culture of wheat had extended 
throughout the am lent world It was practised in 
Tgypt 4,000 years before tbe Christian era, and wheat 
Is one of the flve plants Included In ths annual sowing 
ceremony which the Chinese Emperor Chin nung in 
slltuted 2,900 years before that era. Wheat and barley 
have alio been found, In considerable quantities, in the 
pslalUtca or lake dwellings erected on piles In pre¬ 
historic times. 

Ten years ago I he problem of the origin of cereal 
culture was deemed Insoluble, for botanists thought 
that wheat would never be found growing wild in any 
l*arl of the world Subaequently, however, much light 
baa been thrown on ths question by the theoretical 
views of Koernlcke, who has reorgan tied the classifica¬ 
tion of cultlvsled vsrlutles of wheat, end especially by 
the diligent historical researches of Aaronaohn 

Among the specimens of wild barley (Bordeum rpon- 
iOHrum ) collected In 1868 by Kotscby. at the foot of 
Mount Hermon near Damascus, was found a single 
example of s different grain, tbe Importance of which 
was Ignored at ths time Koernlcke observed this 
plant In 1873, but devoted little attention to it until 
1889 when he described It under the name TrUirum 
tutffore • par dteoevoidrt He regarded It as the par¬ 
ent of our cultivated varieties of wheat, and his opln 
ton waa adopted by Ascheraon and Bchwelnfurth. But 
this theory was founded on a single plant, which might 
well have been a plant of rultlvated wheat accidentally 
mixed with the wild barley, for two other botanists had 
failed to And additional apschnen* In th# same locality 
Aaronaohn was equally unsuccessful In 1904, when hs 
went to Mount Hermon In quest of ths plant but In 
1 be found the Tritleim MrocnMn growing abun¬ 
dantly and in a great variety of forma on Mount Her 
mon up to an altitude ot 8,000 feet, and at other 
points In Syria and Palestine It should be noted that 
wheat Is not cultivated In either of theee countries. 

The plant la always found associated with wild bar 
ley and gralni of wheat and barley have always been 
found together in lake dwelling* and Egyptian ruins, 
so that our ancestors appear to have cultivated the 
mixture of barley and wheat with which nature pro¬ 
vided than The Arabs have only one name for tbe 
two wild grain*. 

In 1907 Aaronaohn found a few rye plants In Syria 
tt is generally supposed that ry* Is a native cf Xurope 
and Is, and always ha* been, unknown Is tbe Orient 
In 1908 Aaronaohn found wild barley In tbs valley Of 
ths Dead flea, and vM wheat (rriHcuet.dloocwHde*) 
associated with wild barter on the lUpo* of Mount 
Moab and Mount QoUad, In tbs valley ot the Jordan, 
and on the platen of Bl Salt, always growing In thin 
Mil, parched by the sen, in crevices of limestone and 
basalt rooks. 

lontMti mu-mt on, 

As a result of as (apartment which ha* been con¬ 
ducted near Phoenix, Arixona, It has toon found that 
sugar-beet teed can be frown sueoerafully In that sec¬ 
tion of ths country, asd better ttW, that It can be 
grown in a tingle year, In Arison* if t» chatoaary to 
plant iuser-beet teed the letter part of November, kar- 


verttof U« ere* the Mtewteg id*, Ti b rah ma toa d * 
that ft the *tod is j**pd a meotft anritor ftO* W - 
tt* hotto will btattte* k crop of aaed th* teltewter 
mn .This takes sugar boats/ for that, motto* ef 
lb* smutty, oat of the btesnlai ctora, sad hots thsra 
In with ths winter ahnuato. It raepua tbe saving of 
* year In the production of mad, did win greatly sim¬ 
plify U># process. 

Nearly seven million pounds ef sngar-btet deed hr* 
used in tbe United Btales every year At present the 
balk of this Supply comes from Uermany, and costa 
the American grower about ten cents a poand. The 
Herman method of producing sugar beet seed la rather 
complicated. When the beau are dug in the toll a 
number of the best specimens, averaging In its* from 
to to 14 ounces, are selected for “mothers.’’ A tem¬ 
ple token from each ot theee mothers to analysed for 
sugar oonto&L In some eases th* density and purity 
ot the Jules an also determined. 

Those mothers are divided into grades, according 
to sugar content, and etored la alios during ths win¬ 
ter Those that fall to coma up to the required stand 
ard are discarded In the spring thee* mother beets 
are set out and cultivated carefully From them the 
ssed of commerce Me produced. By these painstaking 
methods ths sugar-producing ability of th* bests to 
kept up to its present high standard and even in¬ 
creased from year to year 

Recently beet seed has been grown to n limited ex 
tent in the United State* in Utah and Washington 
This home-grown seed has shown greater yielding 
ability than tbe seed from Oermahy Ths bests from 
homegrown seed have bettor quality and higher vt 
tollty, and seem better adapted to American con 
dltions. Owing to the dlBculty of production, bow 
ever, beet-seed growing In Washington and Utah has 
not spread very rapidly 

With mors favorable climatic conditions prevailing 
in Arixona, especially the absence of severe winter 
weather and the dryness at harvest time. It may be 
possible to make beet-seed growing an Important In¬ 
dustry there Of course, since the beets art not dug 
■n the fall, they cannot be selected as carefully as 1* 
done In Germany Whether the quality or tbe product 
can be kept up by other methods or selection remains 
to be proven Perhaps some method of breeding like 
that which Is giving such good results In tbe corn 
field* ot the Mississippi Valley may be adapted to 
sugar beets Ths United States Department of Agrt 
culture has been asked to Investigate the matter Tbe 
results of this Investigation will be swatted with much 
Interest by th* people of the sugar-beet growing dis¬ 
trict*. 


rax HLATonnt maxxxt. 

Platinum to likely to be raised In pries, according 
to the measures which ths Russian producer* are tak¬ 
ing. About 96 per rout of oil tb* platinum In tho 
world come* from the mines at NIJnl TaguU and the 
neighborhood The mines are now operated by 
Mngltoh, Gorman, French, and Russian companies but 
there to now a movement In ftumla to keep tbe 
platinum production In tbe banda of a nativb company 
or a Btote enterprise so as to have Rum la benefit by 
the platinum production Instead of foreigners. Last 
spring the aide of the minister of commerce and In¬ 
dustry, M D KonovaJoff, presided at a meeting of tb* 
platinum producer*, and the assembly came to th* 
following decision In principle, namely, that all tba 
platinum extracted In Rural* should bo turned over 
to a Btote establishment, which would deliver It to a 
commission charged with tb* sals of th* same and to 
be composed of seven members, a delegate of tb* teaser 
manufacturers, one from the mean and four from tbe 
leading producers who handle mar# than 800 pounds 
annually, also a government delegate. This commto- 
ston will saalto a reckoning before the «nd of th* Brail 
year, and wfll publish th* toast price established for 
tbe following year For th* lint yeer th* price will 
b* 81,000 roubles th* pound 18710 per pound) for 83 
par cent platinum Upon tb* product* which or* 
turned over to the Btote establishments there will bo 
snowed an advene* of 80 p*r cent of tb* value, at a 
6 per cent Interest. It will b* forbidden to apart 
trad* platinum, and th* redoing must b* don* In 
Rami*. This derision to not as yet legal Usd, but It 
may b* don* to the future, and It Is expected that the 
price of platinum Will b* accordingly ratosd 

' A report oh th* rratotosc* of rivets to presented by 
M. Oh, Tromoat to th* Bulletin de 1* Socttt* dTSocohr- 
agsaeaL It I* pointed out that th* natotano* of riv¬ 
eted plate* to statical loros* of shocks should b* born* 
a* mooh ss possible by ths adhtoton of the plat**, and 
as Htn* a* possible by shearing of th* rtvst* tbPS* 


stoBdardlsing’ th* heeds at rivets and at ragutophg 
tb* maxim am tempsratar* daring tb* proctra Of k*s Xf 
tog, «r a* hat to dtotfoy ths alaatfe <*o*lttto*' ol th* 
rim, The lnere*a*d sflfctonoy obtained bp Oft ***8 
nation ef continued praaanf* during tb* dtottt* U h»i> 
atotfcaai 






sfo m£f wool <* Q» Pr ao dnoeght- 
*t «m BrntoecrfaKeu OHMIn, wlU be inter 
tup ttut u» u« Druadswoght* arutoOft 
«W»H*f to the Brlttoh proes tro to ha buhIi wgar 
gtat Mate jpop«M Tfea» wtt k»t» a length aC BOO 
iyt aa agatha* mo feat « total tww w « *0,000 
MMMaMSOOM sad twelve U4nah *0*e I* pftes of 
•fculibtmneheayrtadbrthe 1 ''" ~ 


_, .. „ -- J&vsM.' 

Wrilir «B papteab* Mth. moo noth* 

MMriVUtall MMUtt* Wflht wftlh flying before tha kpta at 

~--— mstimr nnd other member* of Ui« royal family at 

ptendnsx. On this occas io n according to oahte re- 
PWfta, ho noohad a height of 175 nntm (901 foot) 
Thla to otar BO foot higher than t 


IdaHhg to tho fate of a traantmtio rooord hnakar 
Adi* It lo therefore gxetlfyiiig to toon that tho Cunerd 
“ gay hat* arranged to accept *600.000 ta eattlfc- 
ot tho taaaraaoo on tho raoantly bn mad 


her thoroughly ap to date la t 


> matter of 1 
■ tho flnt taa 
Mod of U kne 

A Ik gnltfyiof to note that 
pod# hoot* which are bring 
making, oa trial speeds wbloh an anally la axeeas 
Of fho ooatraet requirement Tho Flaaear • bn lit by 
tho Bath boa Work* reooaUy mod* botwooa M and 
M knots on trial and now a slater vassal tho 
•Smith" built by William Clamp A Som haa made 
«l knot* on trial Boeande of thalr largo dtaptacemaift 
of TOO tom thaoo high opa oda oa trial moon much 


boats, which hav* unr approached In avoragt day by 
day aervioe tho record mad* oa their trial tripo 
At Um uni dapot at Horton Norway tbo Nor- 


in oc—aotino with Berlin a aviation waak Hobart 
VHh o w made oom* excellent and startling flight* re- 
oanUy Oa the Uth ultimo ho mado a 20-mlnuta flight 
abort Tempelhefer field Tha flight waa tarmlnalod 
became of haary rain. Two day* laUr ha made tha 
flight up to data wbaa in it minnteo he 


Btathal, when the arlatlon meeting waa being con 
ducted. Tha flight waa made at a height of about 300 
feat, tha distance of 11% mllea plus two circuit! of the 
Arid (II miles) upon hta arrival being covered In 


1 la taking plan In a recent let¬ 
ter to the Norwegian oonaul at Ban Franrlaro Capt 
Amnfcdaan atates that ha expects to leave Ban Fran 
(teoe non June for tho Behring Boo where be will 
allow his reescl to be froren Into the Ice and be carried 
by way of the Pole toward tho northern part of Green 
land Tho ‘From” la about throe times the slaa of tho 
UJoa now In tho Golden eats Park Ban Franc taco 
In wbteh Amundsen recently made hi* famous north 

Motioo was recently given to the Treasury Depart 
meet at Washington by the Pennsylvania Railroad 
Qompany that It propose* to operate Its trains Into 
thO new station an the flret day of December In the 
great terminal between Seventh and eighth ave¬ 
nues and Slat and 33 rd Streets there era sixteen 
miles of track Including twaaty-ont sta ndin g station* 
two tunnel* connect the station with New Jersey end 
four with Long Island Started In 1401 work haa been 
carried on oontlhuoualy aver since and when the 
Schama to fully * 

IKMBOOOO. 

I will he ramembored that at tha opening of the 


Puget Bound With the completion of the new 1UL 
washes, Chicago * Bt Phul extension the Main ton 
ease of Way Department will bead their aCorts to 
bringing the new track Into such blgh-ctaaa condition 
gg to permit of tha running of highspeed through 
w pT ie n e from Chicago to tha aoaat The Milwaukee 
giaunparu expect that next spring they will ho in a 
Fdettten to offer O M-kouy schedule from Chicago to 
Seattle, This, coupled with tho 11 hour aervioe from 
Mtw York to Qfeftago, 


uqoecemant thflk Hr (Mof* ' 
mtrel MatvilM, and Mr Jekn MacAlptoe have devised 


tarinnodrtvan marine a hgW the. nooeaalty for re- 
tyUm the iwmmrieia Mood of the turttno to tho noo- 

Mtart. had b**b flfaMtdfl to Mts pyahtom. IB 
‘ f+nr km horn In oee fa* taagy yseaa on tho Do 
jdriWnnq, Wilt prmult Attica, by an la 
A MM b itt d o* of gdf ■linMoitifnii adjuatatto 

^jS SSESm pceritt.ttchgly <h»«£wM 
M taMtafrg Mm him nipcw w , nt MM yovotuttono of 

v IF* iMyowaiwikinM^m wy ou. 



Bqrid*s the exhibition of Curttos a 40-horae-power bt 
plane la Wsnamakers store in New York last week 
another of these machines fitted with s 30-horse¬ 
power 4-cyllnder motor waa exhibited at tbs seronsutlc 
show In Msdtoou Bqusra Gsrden There were also 
two other simitar biplane* but one of which was fitted 
with s motor however end had made s short flight 
The Brsnnlar * qpilth biplane resembled both the 
Wright and the Curtlm It had the twin vertical 
rudder* of the former and the ■tngtoeurface horlaonfal 
rudder of the latter C A A WI Herman exhibited a 
strong well built biplane glider that attnuted ton 
glderable attention Several other glider* were shown 
as well is numerous models, samples of balloon and 
aaroplane cloth aeroplane parts etc 
Oa October 1st, at the Berlin aviation meeting 
Hoogier with a Voliln biplane mado an excellent pn 
durance flight in which he remained aloft i hours 11 
minutes and BO seconds. Making 52 circuits of the 
Held, he covered an official measured distance of 130 
kilometers (80% njlle*) at an average speed of 30 
miles an hour Probably he actually covered over 
90 miles In view of the many turns. The flight was 
only terminated because of opprnaiblng darkness 
While Rougler a official record doe* not beat barman ■ 
It to encouraging as showing that a gasoline motor can 
be made to run for a long lime on an aaroplane as 
well as on an automobile The same day Farman 
flew 1 hour and 32 minutes covering 81% kilometers 
(El 18 mllea) at an average speed of 33 41 miles an 
hoar Baron de ( stars flew 18 0 ml lee In 84 minutes 
Just sfter we had gone to press with our last Issue, 
which contained an article upon aeronautic accidents 
the wont dtoastw of modern tlmea occurred In France 
Owing to the breaking of a propeller blade (which 
waa projected clear through the balloon envoi ope) the 
new military dirigible ROpubllque was almost In 
itantty deflated routing it to rail to the ground from 
a height at 600 feet The four offleera who formed (be 
crew were all killed almost Instantly This disaster 
give* a strong argument in favor of tb> rigid frame 
compartment dirigible of Count Zeppelin which it 
will be remembeisd successfully w«nt through a aim 
111*4 accident a few weeks ago In this lotnectlon It 
is Interesting (o note that Wllbir H Kimball I nd on 
exhibition at the preliminary aeronautic show lasl 
week in Madison Square Garden New \oi k n model 
of a noo rigid dirigible whlrh had a ring of small 
propellers completely surrounding It He argue* that 
small light wood propellers au be run at high speed 
without danger of breakage, while a greater thrUBt 
per b oras p ower ta also attainable 
Owing to rainy and windy weather the aeroplane 
flights of Wiltmr Wright and Glenn Curtiss from 
Governor'* island np the Hudson River to Grant a 
Tomb add bark did not take place last week as sc bed 
sled. Dp to Saturday noon the only flights that had 
been mado ware a short half mi to jump by Curtin* 
Shortly altar 7 A. M tost Wednesday and throe prat 
by Wilbur Wright the same day Two of 
at 8 SB and 10 18 A. M and were 
Of B mtaotaa 17 aeeooda and 6 minutes 12 seconds 
duration rogpaetlvriy They war* mad* In a strong 
westerly wfnd of about 30 atltoo an hour velocity The 
flnt on* constated of tbo circling several times of th* 
island tho machine flying moat of the time at a 
height of 50 fart show* the water The second flight 
for after circling Gov 
Wright flew over to 
Bet)p*i Wand Ad around Bartholdi ■ famous Statue 
*f Liberty Altar mgkiag all hi* graat record* in 
rwt U wa* porttoularty fitting that Wilbur Wright, 
public flight In America, should pay 
gift to her sister republic Thao* 
two flights, ta wall oa th* third one of B minute* 41 
seconds dureUoo, whloh waa mad# at 8 36 P M In 
3rhAt ***, if* anything an even stronger fareere gave 
an gsnattoBt ttmopotratton of Wright* ability to fly 
taF»5*fi«sg*taa. It 1* probable that oa loon as a roo- 
eajm flgy nodus h* win mak* a rooord flight 






SCIENCE, 

Tho IMtofl State* Department of Agriculture w 
Investigating the various methods of preserving eggs, 
tor tho purpose of determining whloh method to moat 
afltoackm* and works least Injury to the agga It haa 
bean discovered that the amount of moisture In tbo 
air surrounding the egg Is an important factor In *gg 
Preservation for which leaaon the Department la eon 
ducting experiment* to devise a means for regulating 
th* amount of air supplied to eggs kept in cold 
•tong* 


OoL Xoalofa Mongolian expedition equipped by tbo 
Russian Geographical Society haa returned after 
twenty months of exploration In the region of tha 
Andos Mountain range In Tibet Tha chief discovery 
made was of the ancient city of Kharakboto tailed by 
tha Chinese Blansln which the Manchurians destroyed 
more than 300 year* ago The explorers found a great 
quantity or ml Ha ustd in Buddha worship a metal 
figure of Buddha perfectly preserved and perfectly 
p res e rved manuscripts on canvas and allk In tha Obi 
l (Mr Manchurian and ITbttan languages 


F. Frits haa discovered that the domestic cat poe 
•eases a peculiar organ of sen** consisting of a few 
long and atilt bristles or feelers whloh spring from a 
region of the skin rlthly furnished with nerves In the 
vicinity of tha wrlat Joint of the fore leg These or 
gens called carpel vibrissa had previously been 
found In numerona animals Including rodents aden 
tala, carnivore the lower qnadrumana anl Hyrar 
They are found thleflv In enlmals which hold their 
food with their forepnwH or wht b rawl and climb 
Thus they are wantlig In tin ungulate with tbe ex 
caption of Hyr j anl als> in the apes and monkeys 
whloh poeaeas In thrli fli gets anl palms much more 
delicate tactile end irthenslle organs It to remark 
eble that they ere also wantli g In the dog In which 
animal Frits has so igbt then In vain 
Th# AoadomU des Sciences recently awarded a num 
ber of prires foi a lenttflo work In mechanics M 
Lecornu profeenoi at the Polytec hnl College received 
tha Montyon prixe $140 M da Bparre the Ponce let 
prlio |400 M Boulanger the Bolleau prixe of 3380 
Ii astronomy the I aland* prlre of flog wee awarded 
to M Borolly of Marseille* For navigation tbe 
grand prlre of tbe marine |1 200 woe divided among 
Messrs Colin Jennie Marber Doyfeie Lecooq TIroot 
and Fromaget Tbe Plumey prize of $800 was awarded 
tt Messrs Routler and Carmlp la mineralogy and gaol 
egy tbe Haulln prire of |30 was given to M Loon 
Bertrand and the LxtbbA price of 3300 to G Holland 
Prof Mercadler of the Polytechnic College received tbe 
Pierson Perrin prixe of 310 000 The 1>I**«* geological 
prixe of »2H0 waa awarded to Prof Olangaaod of Otar 
moot In medicine a number of prlraa were awarded 
among which we* the sum of 3800 given by the scad 
emy Itself to Dr Haffktne for his work on vaccination 
for cholera and bubonic peel I he aradetnv also dta 
trlbuted the second annul tv of 3 r 0k» con Ii g from the 
Bonaparte fund among I lift rent wcrkaia In tbe »el 
ec tlflc Held 


A totter has been roc eh el at Haivard t ullage Ob 
servalory from Piof P f Comalocl Director of tbe 
Mashburn Obe-rvitiry giving the folic wing finding 
cphumorla of Hnlley e omit lirtvel it him 

Pei Ihellni Paoa g April 18th 


Otlober 2T 
75 
1*5 
175 
25 
27 

November 1T 
85 
ILF 


It A 1>» 

II M 1 it M 

f 13 3 +17 7 in 

6 i*8 r 

fi 17 R 17 i 148 

G 19 0 X" 1 

r U4 is i 14r 

9 3* 19 X 

f 49 18 t 141 

T8 4 1^4 

5 r n 18 r IS 

r 4*1 IB 

70S +19 47 1 14 


The above ephemerls to derived Dom that cf 
Hototscbek Astio Nach 4S30 by Interpolating tha time 
of parihelion passage so a* to satisfy aburvatlont 
mad* by Burnbam and Barnard September loth an) 
September 17th respectively 
A latter haa been received at this observatory fr m 
Prof D B Frost dlreotor of the Yerkso 01s*i\ain y 
stating that Halley e comet was observed vis inll) by 
Prof K h Barnard on September 34 d 20 h 32 m 
21 • O M T in 
App R. A f b 1* m 66 79 ■ 

App Dpc +1 “ deg 6 m 1L2 ■ 

Comet followed lump star 0 m 19 09 a bv S 1 re t 

Comet north of romp star 0 m 39 4 a by 9 dire t 

Th* comparison star waa Berlin AG 2122 
Tbe oomat wa* considerably brighter than on the 
tTth estimated as 16th mag measured diameter II « 
indefinite condensation almost amounting to a email 
auetoua no definite boundary " 



Scientific American. 


months several devices have 
< lug moving pictures In their 
mI out upon the same lines 
disadvantage—the color ren 


as a color distortion and a crude reproduction of by variona experiments In the field of chromo-pho- 
ature The extent of the deflection of the light raye tography, but which the original Inventor abandoned 
i pausing through the transparent thickness of the for the foregoing reasons. 

lass disk varied considerably and in the resultant By continuing hie experiments Mr Frleee-Greene 
Icture occurred an undue predominance of one or was enabled to overcome all the Incidental dlflleultlea 
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Fig. 4 -Front view of stereo-chromo-elnematograph pro- FI* B.-A three-quarter Tiew of the stereo-chromo-clnematograph, 
Jcctor, showing how the twin lenses are alternately showing the Mechanism for dairying the end Ices 

exposed liy the shutter color band. 

Unary < liinnatographlc picture! be- uiAiuauminn imns or •minin mun nji » nouwm sensitized films promises to Improve 


ponding with expwwu ly 

the size of the ordinary < liinnatographlc picture! be¬ 
ing exposed through one of the (hrec color filters 
In innklng Ihc subsiqiienl projection the colored disk 
was nguln revolv'd In six h a manner that the same 
relationship or plilurt to lOlor filter that prevailed 
during tin exposure of the negHtlve was repeated 
The rnys of light (Onse<|uently passed through the 
blo<k nid white film uud thence through the iolor fll 
ter The resultant phturc was projeiled In accord 
alien with the well known phenomenon of visual per 
elHlmie prudui lug the Impression or u complete three- 
tnlor luiHge 

llio demonstration aroused 'onalderable Interest 
but the Inventor soon realised that suih a system 
po<w hhc'1 one s< rlous disadvantage The glass disk 
had n< i essnrlly In be of a lerlsln thli kness—from 
om elxitenlh to om twelfth of an ln«h—so that there 
was ii (trlulii diptli of Irnnspuriut glass through 
which the light rajs had to |iuss lieforu or after reach 




parxtus. H • 
abandoned the 
revolving 
glam disk and 
resorted to a 
prism placed 
In front of tho 
lens This 
ylsldsd a 
much more 
■ at lsfaotory 
result but wns 


patented a n 
entirely new 
system, which 
together with 
many other 
Important Ira 
provementi he 
has effected In 


with the ap¬ 
paratus Itself 
(both camera 
. and projector! 

the stereo-ebromo-clnematormph, and aim In 

i for carrying the endless the prepare 

tlon of the 

sensitized films promises to Improve chroiuo-photog 
raphy 

Through the courtesy of the inventor the writer 
was afforded an opportunity of examining the appar 
atus and tho whole proteee nr taking and projecting 
films by this new system for the BoikVTinc Amkucan 
while the accompanying IlliistraUone, specially takeu 
for these pages serve to show the camera and Its 
method of operation At the time of writing some 
twenty films hud been secured depleting varying 
hi encs In natural life from Incidents In busy streets 
to studios of Insects and growing flowers Not only 
are the color effects obtained, but they are stereo- 
scoplrally projet led The effect produied upon tbe 
sireen Is precisely the same as that obtained with 
ordinary stereescoph photographs when observed 
through tbe baud lustrumcnt devised by Oliver Wen 
doll Holmes. ^ 

With thlB apparatus morfver, a i ontlnuous picture 
la obtalaod, which Is not the case In the ordinary 
niathlna In the latter Instance os ie well known tbe 
(Continu'd on page Alt) 
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Th* BNUf Md> of Um tnui is tb* cmtral ipu, 
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portinh lb* iwotml span of the viaduct are built to II 
height of mm fuel above ibeir foundations. These 
I alter are carried down to a depth of 40 feet for the 
pier lying on the left bank, which make* the total 
height or the atone work to be 344 feet For the 
foundation on the other bank the depth ie aomewbat 
smaller making the total height of the pillar to be 813 
feet The bridge la constructed for single track 
standard gage, and la built of a rectangular cross 
seuion consisting of two main aide lattice trusses 38 
reel deep, which are spaced 23 feet between centers. 
Upon the top are laid the floor beams which serve to 
support the stringers, and upon those rest the rails of 
the track The sway bracing la spaced at Intervals 
of 48 fust In order to allow for expansion and com 
traction, the structure la fixed at one of the abutments' 
only while upon the two main pillars and the other 
abutment It Ie mounted upon a movable support of the 
usual kind. 

In constructing the bridge it was not found possible 
to use the method which consists In building the spans 
on the ground back of the site end then driving them 
forward Into plai e seeing that there wee not the avail 
able space for carrying this out Another method, 
therefore, had (o be employed, and It consisted In the 
nee of a siaffoldlug which la mounted under the side 
spans. The bridge was built from the abutments to the 
end of the scaffolding and from this point It was built 
across on the overhanging principle until It reached 
the main piers, falsework being used below the first 
half of the span One of the characteristic features 
of the work la the erecting of the bridge In the over¬ 
hanging portions In order to carry this out there 
was used a cage like traveler, which ran along upon 
tbs outside and surrounding the truss It traveled 
upon rails which ware laid upon the top of the trues 
end upon the two sets of rollers. Measured from the 
flooring and from (he back end of the cage the first 
roller lie* at IS feet and the second at 40 feet distance, 
representing the end point of the trees, bat the fore 
pert of the cage projected oat from the finished end 
of the trees with ac overhang of 33 feet On tbeOnelde 
of the trues there was a corresponding structure built 
of timber Upon it were three working platforms, ar- 
ranged to give access to the different heights. Sup¬ 
ported from the Inner timber structure and also from 
the enter cage there were hanging platfonna which 
were let down by pulleys, for the workmen who oper¬ 
ated the compressed air riveters These latter were 
hung down at the level of the platforms by traveling 
carriages, which ran upon upper rails at the top of the 
cage. On the top was also mounted a large traveling 
erecting crane designed to take the beams and other 
material tram the hack end and bring It forward to the 
working point In this way the work advanced at the 
average rate of 3 feet per day The tresses were thus 
brought forward to the main piers at each side They 
were built forward In the same way to form the middle 
■pan Whan the halves of the middle span mot they 
deflocted below the normal position, and It was neces¬ 
sary to lift them to their true level The operation 
a os carried ont by raising the trusses off tin, piers by 
liydranilr Jacks, and at the same time lowering them 
al the abutments, thus tilting up the spans as a 
whole and allowing the ends to match at the twiddle. 
Upon the piers where the weight was 1 <100 tons, there 
were used tor the lifting four hydraulic Jaclu of 300 
tons each. The base of the Jacks rested upon a set of 
roller*, so as to give the needed movements. A email 
8-ton hydraulic Jack gave the lateral movements which 
were required In this way the two trasses were 
raised end brought Into ixactly the proper position st 
the meeting polut When this was dona the chords 
were Joined by temporary bolts at first, so ss to com¬ 
plete the l rues from end to end, making a continuous 
structure Thu bridge was than raised at the abut-, 
raents and finally lowered Into pises upon the pillars, 
so as to bring It to its normal position. 


Oernsaa-Amerleas Pats el Vresty, 

The Amerlian Association of Commerce sad Trade 
in Berlin issues the following announcement prepared 
by Henry Sihmldt, on the effect of tbs new patent 
treaty between this country and Germany 

The new patent treaty between the United States 
and Germany whl< h went Into effect on August 1, 
plaeea American cHlsens on a decidedly better footing 
In regard to the utilisation of patent protection In 
Germany as it frees them from the obligation to work 
their patented Inventions in GemaAy within three 
yeare from the granting of the German patent Here¬ 
tofore any failure to comply with thtg working obli¬ 
gation wonld In the tase of an action tor revocation 
cf the patent Ming brought against the patentee re- 
Mlt In the lose to him of hie German patent 
Ifhlg Ie no longer to be the case with tha German 
patents of United States cltlxena, as the new treaty 
pfSrides that the working of a patent In the territory 
of one of tbs contracting parties shall be considered 
as equivalent to Its working In the territory of tha 
other party Hence an American clfUen who works 
hi* United States patent in tha United flutes will do 


lonffsr be required to toe tofh np A i ttufl German 
patent In Oercaany to erter to avoid tore off hi* Oar- 
man patent In oaaa of aa action f 


Tha question ss to whsther tha provisions of DM 
treaty are to apply also to existing Gems* pdtoata 
In regard to which the three-year term allowed for 
working already expired before tha dots on which tha 
treaty went Into affect la not decided yet, hot many 
lawsona are of the oplnioa that even euoh patanta will 
now he entitled to the benafltg of the treaty, provided 
that no action for revocation was actually entered 
prior to that date. At any rate, ft may be assumed 
that. In addition to all German patents applied for 
after that date, such older patents In regard to which 
the three-year term extends beyond that date win 
enjoy the baneflta of the treaty. 

rhls new treaty, abolishing, ss It does, a condition 
of affairs that has been felt aa a hardship by American 
Inventors, will no doubt Induce many American In 
vectors to apply for German patents In casea In which 
they would otherwise have abstained from so doing. 
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BwoMtr aa* Tegetattoa la Mar Oegteaa. 

Klectroculture la an old subject, upon which opinions 
are still at variance. Some investigator* have defi¬ 
nitely rejected the hypothesis thst vegetation Is affected 
by atmospheric electricity On the other hand, Prof 
Lemstroem of the University of Helsingfors, Finland 
vigorously sustains this theory and adduces experi¬ 
mental evidence in Its support Lemstroem asserts 
that when plants cultivated In the polar regions escape 
destruction by nocturnal frosts, they grow tar more 
repldly and luxuriantly than plants growing in milder 
climates Rye, barley, and oats, especially, yield 
very large crops. In spite of primitive methods of cul 
tlvatlon with wooden plow* end harrows. Thegrowth 
of plants depends not only on the fertility of the soil, 
but also on the supply of heet, light, and moisture In 
the polar regions the supply of heat Is very small 
The rapid growth of plants in these regions has hither¬ 
to been attributed to the continuous daylight of two or 
three months in summer, but this explanation must 
bo abandoned, since It bes been proved that even In 
those months, lees heat and light are received from 
the sun In the polar regions than at the latitude of CO 
degrees. Lemstroem finds several reasons for believing 
that thv cause of rapid growth in the Arctic Is to be 
found In the electrical currenta which flow between 
the earth and the atmosphere and produce the phenom¬ 
ena of the aurora borealis The pointed leaves of 
conifers and the barbs of ears of grain facilitate the 
transmission of these currents through those plants, 
and this function supplies a reason for the existence of 
these peculiarities. 

From a study of the concentric annual layers of 
growth of conifers growing to various latitude*, be¬ 
tween the 80th and 67th parallel*, Lemstroem finds 
that the thickness of the annual layer varies accord¬ 
ing to a definite law, showing maxima aad minima 
which Indicate a period of ten or eleven years, ootn- 
cldtog with tne period of sun spots and auroras. The 
differences, furthermore, are greater to tho great fir* 
within the Arctic circle, at 87 degrees north latitude, 
than to trees growing further south Thle appears to 
Indicate that the atmospheric electricity of the polar 
regions exerts a beneficial effect upon vegetation 

Lemstroem has also made experiments on the effect 
of electricity, produced by a Holt* machine, upon bar 
ley, wheat, and rys, growing to pots and ID the open 
ground Tha results of thsea experiments appear to 
him to give support to hi* theory of the favorable 
Influence of electricity upon the growth of plants.— 


_i fit Louie In 18M-7 a 

of to* writer, dodo had been employed la tha eastern 
States uaUl last year. In May and Jhly, 1608, ttm 
H fl wwWfi were launched from PtUsHrid, Mara, 
with special precautions to limit the Oats tbsy f* 
m slued la the atr and go prevent them from drift!** 
out to sea With the upper westerly wind. Three of 
the registering Instruments have been returned to to* 
Blue HIU Observatory with good records. The first 
instrument sent up on May 7th was not found fer 
ten months and the record, forming the subject of 
the present article, is vary I 


to 17,700 meters, or 11 miles. Thin la 680 meter* 
higher than the highest ascension from St Lenta, 
which, by a coincidence, was also the first one to he 
made there. On May 7th a general storm prevailed, 
to that the balloon, traveling from the east, was goon 
lost In the cloud and Its epbaaqum drift couM pot 
be followed, but the resultant course was 68 taUea 
from tha southwest. as determined by the place where 
the Instrument fall two hours later At the ground 
the temperature was 4.6 deg. C., and thle decreased 
as the balloon rose to the base of the eland, .which 
Itself was considerably warmer than the under¬ 
lying air. Above the aloud the t em perature continued 
to fall with Increaelng rapidity *p to a height of 
12,500 meters (nearly eight rnQre) where the mini¬ 
mum of —64.6 deg. O was registered. Hare the great 
warm stratum was entered end penetrated farther 
than evsr before to this country, namely, to the height 
of 17,700 meters, where the temperature was —4S 8 
deg. 0. An Increase of 10 deg occurred, however, in 
the first 3,000 meters, for above 18,600 meter* neatly 


of Telaserenc de Bort that what ha oaU* the “Strato¬ 
sphere’' 1* composed of a lower Inverting layer with 
Isothermal oondltldb* above extending to an unknown 
height la an aacenalon last Noretnber In BUgitim 
the relatively warm stratum was found to extend fteta 
13 6Q0 meters to the enormous height of *8,000 meters, 
or 18 miles, where there was still no Indication of 
Its diminution.—A. Lawrence Botch in HnlMlse. 


The opening article of the current Bomimin, No. 
1711, discusses fa a moot Interesting msaner the cais¬ 
son method of Making the Detroit River tunnel. Ex¬ 
cellent Illustrations accompany the article. "Platini*- 
frg or Platinum Plating” Is the title of 

motion. The comparison at the phonograph and photo¬ 
graph by Dr It Defragg er in an article entitled “The 
Analytic Eye and (be Synthetic Bar” ltlnStretoB the 
contrasts between the sense* of sight and hearing. Our 
Impression of toe unJrsree, ss the article points out, 
would he curiously dig*rent U the functions at these 
two senses were igtstohanged, eo that the ear would 
perform the work of SMlyois and the eye the work A 
synthesis Thomas W. Ralph d lnre sto e toe dtSsrent 
practices of matetoaUto- He points out that to toe 
field of ffitnntaaittm practice U several thousand yean 
old, while theory ta duly beginning to he dsnipped. 
He gins else betp8al Wtgmtlocx Ss to proper Steai- 
nattons for various types of Inter (Or*. A ritnmt et 
tome recent prosetoss tor toe fitotts* of * tofi Mp»i rtd 
nitregm fa present*. L. Winder write* on the da*, 
gera of stm aspheric e totrlnfry to aer o ss ntfc s 'A talk 
phone system fw Pekin# fa described, -f, Of 

the Paris O t re r vatory (ftacarere the ssUtotof''jMOar . 
•rotation and 


When vines and trees are trained hi espalier* on 
the eouth side of a wall, the north face of, the wall Is 
usually wasted, although it can be used for the culti¬ 
vation of varieties of apples, pears, and cherries which 
•n hardy and not subject to ret. If a transparent 
wall could be used, plants growing on both aides of 
It would receive the benefit of the sun’s rays, (kune 
experiments have been mode with glass walls. Count 
de Cboieeul recently published the results of snob an 
experiment, with photographs showing heavily fruited 
pear trees on both sides of the transparent well The 
wan, which ie about 80 fast long and «H feet high, 
waa erected to 100L Each Mde of it was planted with 
IE pear trees of tho variety Doyenne d’ktosr (Winter 
Doyen), giving a will area of 283 square feet to each 
tree. In 1607 the trees on the south eld# bore 184 
pears, weighing 91 pounds, and too trees OB tod worth 
•Ida boro 106 pears, weighing 71 pounds. AH the 
pears wore of vary fine appearance and without btem- 
kh, and the pears from the north aids * 
than the allure. 

In tt* nursery Of Oroux st Fits is a glass * 
which U surmounted by hortaontol glass gasbag i 
planted with* the Same varieties of peaches, agptsa^ 
psora on each stag There teffal t srfl glee begshb , 
tag to 1*07, and both rid* fisto ptodtosd equally fink 
fruit Tfi* difference to taraperttare t 
sides <ri the wall 1* not rery great as the sc 
nose* Ust hart and fa therefore efegtar a 
a ntretory Wilt *toHe the northern Mde is vai* 4 « to 
to* tun ***** Pare through $b%gfa» A mrenriry 
Van R tolM i, tosotottasor. 004 advantage WW a 
fitom Vfitt, •* ft atoori* ffwtofi tot toy a gnatsr- 
quantity of Itfjal. to* ooaeeqMatfy todtof 
bsattagsffretat Otght Lower skptstatce M 
qetredi to detafatne which material tow 




£yfe>*a 


likely the more 
H L. Flotd. 



<hbk iei 

j j ft g fc gmr. mr roatt was Invaded hr * inra <* gnat*, 
had1 was en*bl* to oontfnns my reading. Just as 1 
im I hM sticky -arpkper, I thought of some- 

tHnt «|M. \ took a oak# of toilet «w and mods a 
9 U*ottiy ot utis l*tkri;, gad spread tt on aomo ah««ta 
whtoh I laid In tho bright light under ray 
few 1 also oo r ered the top of the lamp around the 


?T two ft* gaud measure A* I was reading your 
paper at the time l thought It might be uaetul to yon, 
m her* you hare It UL, Summit*. 

Otar (formerly Parry), N 1C 


To the BdHor of the Sonurrmo Axtaic** 

I regret that you have published the old fable of the 
Pape and the Comet Kindly correct It la the name 
of truth. (Rer) H S Sratmas. S J 

Chicago, m 

la an article published In Popular Astronomy laat 
October. WUIlam F Rlgge consider* this subject He 

write* 

“It aeama that no article can be written on Halley a 
romet without bringing in tba oft-told atory of the 
bull which Pope Oalllslui III ao ineffectually launched 
•galnet It or of the Angelua belli which were rung 
to frighten It away, or of the pray ore which were to 
deliver the Christian world from the devil, the Turk, 
had the Comet The truth-Ioring render will therefore, 
be probably moat Intensely surprised when be hears 
that aa an actual fact of sober history there la no 
truth whatever fa tba atory, not oven In Its less! 
detail*. And the proof Is easy and eolld. 

“First White Newcomb calls the bull a myth, but 
along with the Columbian and Chambers encyclopedias 
bfltev«* that prayers were ordered to be said against 
the comet no allusion whatever to tho Pope, the belle 
and the prayers la made by Sir John Heranhel. Grant, 
Young, Comstock, Todd, Langley, the American Cyclo¬ 
pedia, the Bncy eloped la Americana, the Encyclopedia 
Brltannlca of 1001, etc While this may be a negative 
argument It Is not however, an inconclusive one for 
vby should these eminent authorities, all of them non- 
cathoHo, not mention the story If It Is trus, when so 
many other writers speak of ltt 
“Second. The Bullarium Romanure la a large series 
of volume* containing In Latin most of the official 
documents ever Issued by the popes, from St Peter 
down to our own day. Owing to the definiteness of 
the reference and the short reign of Calllztue ill, It 
waa an aaay task for ms to read all the document* of 
this pope, and I can attest from my own personal 
knowledge that not only la there no bull against or 


“Third- „ The story la so universally told and Is to 
be found In ao many writers, such as Arago, Draper, 
Baton#*, OuUlemln. White of Cornell, etc., that most 
persons ars really excusable when they are misled Into 
the conviction of Ha truth, and then simply copy It 
end pern It on to the next generation If tho reader 
of these lines Is really Interested In the matter, I 
would refer him to an able article entitled “Of a Bull 
and a Comet" written by John Gerard, 8 J, and pub¬ 
lished In The Month, London, th February, 1907 Here 
the whole atory la traced to He fountain head, and 
tt Is shown Ip the best authorities, nearly all of them 
non-catholic, that sot only no boll was over launched 


against th* oomet but prayers were not even ordered 
to be said against Jt although th* prevailing opinion 
of th* aelentHLo men of tho time was that the comet 
foreboded calamity to the earth Any qns that wishes 
it may obtain a free reprint of the article In Question 
by applying to the Superintendent of Parish Schools, 
Broad and Vino Streets, Philadelphia. 

“Fourth. The article Just referred to trace* the 


origin ef tb« whole story about the bull against tho 
odqnt to this ant paragraph of Ptatina, In hi* Vitas 
FWitiftcum, psWTxbed to Venice in 147® An this 
writer wan Mt only to Rom* at the time, but was also 
arridvist of the Vatican when be wrote hi* history, Ms 
Aisftewtty ongftf to b# of the ntrnost value. Than* are 
*■'“ —* -Trito* ' s 

and fiery edmat baring then made It* 
Aft* for attar*! days, ng to* mathematician* 
tf Jha* there WM firitow a grievous peatlleM*. 
mcm tow tMttmatr, CalWktoa-te .vert 
»-wtoto df (tod—oriteted gnsettegtiona. that If »fM* 
van tmgsndtog tor the hum** too*. He would turn 
iWl’epmk tiM Turks th* anenriteot to* Christian name 
AT to to Off 00* by continual *n- 

tteMOd-ha-ffteiahy to* bells to aU 


oondlUonmlly that If evils were impending,’ prudently 
neither admitting nor rejecting the authority of the 
mathematicians who declared that pesUlenoe, dearth 
and eome great calamity would follow the appearance 
of the comet. 1 He assume* no authority over the 
comet nor bids It be gone he orders supplications, 
declaring himself to be a suppliant, that If evils were 
Impending, God would turn them upon tbe enemies of 


th* Christian name. 4 Bells are to be rung to remind 
th* faithful to pray, not to frighten away th* cornel. 

This one quotation from one author, which has 
been the germ of the whole comet story, weakened aa 
It Is by our simple analysis, becomes of no value what 
ever when we apply tbe rule* of ordinary historical 
criticism. We have only the word ef Flatina that the 
Pope ordered supplications to be made and bells to be 
rung, be neither refers to any papal document nor 
does he quote the Popes exact words. Now, ts the 
Bullarium Romauum contains all the official docu¬ 
ment* of all the popea, and as not ono of tbe declara¬ 
tions of Calllxtus III allude* In any manner whatever, 
directly or indirectly to a comet, we have every reason 
to dismiss tbe testimony of Platina altogether For 
this same reason wo must nlao reject the testimony of 
each and every writer that mentions the comet story 
or any of Its detail*, because not a single ono of them 
has ever given tho sllghlevt reference to any official 
document ever promulgated by Calllxtus Ilf whether 
In the Bullarhim Romannm or out of It, nor supported 
bis assertion by anything stronger than a quotation 
from a previous writer who waa equally deficient In 
his historical proofs 

"There la, therefore, no foundation whatever for 
the atory that Calllxtus III Issued a bull against or 
concerning a comet, that he nrderod bells to be rung 
to frighten It away, and that he ordered prayers to 
be said to deliver the world from Its Influence ’ 


remote the relationship, 
El Dorado Ark 



To the Editor of the S« ikntiviu Amatos* 

The problem which lias been discussed by a num 
her of yonr correspondent!!, In regard to tbe number 
of our ancestors, while very punltng ho* given rise 
to another quit* aa pussllng to my mind and even 
more disquieting. 

It appear* evident that to hava kept good the num 
bar of tbe human race, or of any other race each pair 
must on the average have produced two offspring 
who matured and reproduced themselves In two lndl 
vlduals, and no on, this merely ou the supposition 
that the number of the race remained stationary 
although It Is generally supposed the human rare hns 
Increased through tbe ages However adapting tbe 
first supposition, as very moderate surely, I cannot 
escape the following conclusions 

A has two parents each of wham had one brother 
cr sister and each of these collateral relatives baa 
two children Therefore A has four first cousins or 
fonr cousins of bln own generation descended from the 
collateral branches one generation back. Llkewla* 
from tho four collaterals to his grandparents he has 
sixteen cousins of his own generation from the eight 
collaterals to his great grandparents he has sixty-fonr 
cousins of his own generation, etc or In general A 
has 4* cousins or bis own generation descended from 
ancestors x generations hack 

This gives us startling results From the ances¬ 
tors ten generations bark A has over a million eon 
Sins fifteen generations hack over a billion, and this 
takes ua hack only about five centuries U we go back 
another centar) or eighteen generations. A must have 
about 94 billion cousins and wo are still In very mod 


TXX OTHX1 OF OUR ARORROM. 

To the Editor of the Souwnnc Amkbicaa 
I f all of one’s progenitors had bean totally unre¬ 
lated, each generation bock would consist of twice as 
many persons as the one preceding It But the true 
number of one’e ancestors would In a few generations 
cease to even approximate tbe figures thus obtained 
It Is likely that after going back Just a few genera 
lions, the number of ancestors In each degree wonld 
remain fairly constant. In many Instances of small 
isolated communities It la possible that tho eighth to 
tenth remove might Include the entire community at 
that time From that point, tbe number would bear 
a definite relation to the population, and wonld often 
be a decreasing factor 

It may be Inferred from the persistence of tome 
strongly developed types, that persons of tbe same 
ancestry are drawn together by natural selection with 
out any knowledge of Ihelr common parentage, as most 
people's knowledge of their own gonealagy becomes 
hssy when the third generation Is passed In fact. It 
generally eudi there There la not one person in a 
thousand that can name all hla great-grandparents 
It seems to me the probabilities are that when a 
generation Includes as many as one thousand persons, 
that number la not likely to be exceeded by any 
prtvlons generation, and I do not believe that number 
would be reached ordinarily In loss than twenty gen 
orations. 

The tenth-degree ancestors would number 1021 If 
there were no deductions by reason of plural lines of 
descent from some or them 
F W A shows that the second third, and fourth 
degree ancestors may number only four each Black 
stone In his Commentaries on Kngllsh Law using a 
very similar illustration, shows that an Indefinite 
number of generations might consist of but four per 
sons each and that all the tralous might still be legal 
Twenty generations of legal ancestors might then com 
prise only seventy-right persons, and It seems probable 
that this number Is nearer the truth than tbe enor 
moua number suggested by the first contributor 
Tbe theoretical number of ancestors in ten genera¬ 
tions would be 1046, but suppose that In each gen¬ 
eration from the third to tbe tenth there was on* 
from whom there were two line* of descent Thst 
toon* would tednoe the number 492 or nearly one- 
fourth. The toor* remote In degree, the greater would 
probably be th* proportional loss by linn running to 
a common source. 

Thor* can ha no approximation to the true number 
that would b* more than a more or lev shrewd guoss— 
my own Is no batter than anyone else b— and It la that 
In twenty generation* the total number of one’e ances¬ 
tor* tg nut likely to exceed 20 000 or an average of 
1U00 to the annotation and that the number lit ea< h 
preceding gens ration I* mors likely to deirease than 
to Increase 

A ft e r arriving sixths true number of one’s nucoators 


Now, what hns become of all these myriads of con 
sins’ They are nol on the earth Where are they’ 
And worse yet because It looks to the future what 
of As children’ They must have four times os many 
cousins aa hr, and his grandchildren must have six 
teen times as many The prospect looks dark to m* 
f am more concerned about the rouelns of the future 
than 1 am for the ancestor* of the past 
Sugar drove, I1L AT Mioukll. 


WHY BO MADT SFUgQg BREAK 1 

To the Kdltor of the Scnumru A music* n 
Inasmuch as 1 have hail over thirty year* expert 
nice In fitting some thousands of main springs to 
wait he* I believe that I may be able to add some- 
thing to tbe article unfilled 'Why Do Main Springs 
Break’" which appears In your Issue of September 
4th 1909 

I have found In my oxperli nr* that the main spring 
of new watches break when the watch boa been In 
use only tor a tow days The cause may be attributed 
lo the exttmsively high tempering ur the steel, and In 
Mime loses to the uneven tempering of the steel 
Moreover any mineral or vegetable oil will corrode 
the mein spring tmaueo of tho presence of acids In 
the oil During my entire experience I have never 
been able to obtain any mineral or vegetable oil free 
from acid The ooly oil that I have used with sue 
cess 1* purified fish oil 

I have found that main springs also break Into many 
piece* because tbe watchmaker has carelessly handled 
the spring with perspiring hands Some watchmaker* 
when cleaning a watch steep the main spring os well 
as the other parts either in benrlne or kerosene to 
save time This practice will sarelv cause the main 
spring lo lireuk within a very short spare of time, 
because nf the mlds In the benxlue or kerosene which 
penetrate the steel Even though the spring be after 
ward oiled with good flab oil It la sure to break after 
this dipping In kerosene or benrine 
If a barrel arbor around which tbe main spring rolls 
It made too small In time the spring will break close 
to ths center which le an Infrequent occurrence par¬ 
ticularly In modern watches 
IVhsn the watch repairer finds that a spring has 
lout Its resiliency Instead of replacing the old spring 
with a new one, be will sometlmea take the spring In 
tils hands and straighten tt by drawing It between bis 
thumb and tore finger tbua restoring Its lestllcnry 
temporarily At the same time however he makes tbe 
spring more brittle and breakage Is sure to follow 
such treatment 

In conclusion I wish to com ur with your contention 
regarding the breakage of main springs during hot 
weather particularly when taking thi wnlrli from the 
pocket and laying It suddenly on s cold marble or 
Iron slab RunrenH 8 m mi 

New York 
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The 190* crop of fruit In the Grand Valley In Colo 
re lo from the Palisades above to Lama below valued 
at IS 000 000 owes lta exlsteaoe to a unique battle 


Sdmt^Se Aa mUmn 


Oil waa carried to the | 
tanka equipped for the p 
were aleo uaad In distributing the oil 
of lighter* wee kept in readlmeea la a d: 





One of the many different atjlee of puu nod to Aa oil pet with hood to Another type of pot to whtok *U to 

nudging. plane. need. 


vhloh vu waged Hgalnet Jaik trout at a time when of theee lighter* were mad* by wrapping wmate about while the temperature outald* the heated area dropped 

tho fi III was at Ha tendered age By unusual geo a twlated wire aa low as 80 degraee within the heated area It did net 

eialelli an 1 the a oik of hundreds of enthusiastic All operation! were directed from Orand Junction go below St% deg Seventy five per cent of all the 
volunteer* the temperature In these orchard* wa* Weather station* established over much of tha terri fruit trees which were to bloom were eared tor 

actually raised eight and nine degree* over 27 mile* lory and equipped with therm os tala when the threat directly while even orchard* owned by those who ware 

of territory and a ireredent was established which enlng weather arrived made half hourly report* on the skeptical of the idea wera saved by the Area In th* 

will mean n ich totlrf ituie In California It I* Mid temperature to Brand Junction adjoining territory 

that the temp inture has hot n raised hire A* previously stated there were a great 
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t yp i. 

r teat pfoeat Uattfi* ttikwn M potato of mu,’ m 

,i^a«uor«u« - J -- 

fcoWtag «t ft i 

tMAt tor 00 1 
<u4 faal at E o«aU a gallon, tin cost la estimated at 
MH«. and fpr the aaeand yaw> 1168.75 
Now that th* quaotloa of main* ths tampsrature 
oven 10 or 15 dag. tw a tors* and hi® bean aattlad 
beyond doubt, the next problem lac tux tha frolt grow- 
art la that of regulating the temperature and economy 
of tool and later Wr example, there Is no need of 
, raiding the tempers tors 10 dog. when raising It 8 dog. 
will pat the blooaomi oat of danger Borne ars plan¬ 
ning to moot thla problem by having a largo number 
of gmall pots and only light enough of them to keep 
the temperature above the danger point. Others have 
dariaed pota with a system of drafts, so that the heat 
may be Increased or decreased as la necessary 
The frolt roaches of the Grand Valley are vary ex- 


Scientific American. 


An army of people la required 
to piok the fruit By another season it U expected 
eleotrlo Hnee will be running out to the orchards all 
over tha valley, and refrigerator cars will be carried 
right to the orchards. 


attractive features of the Hudson Pulton Celebration, 
came very near betng a complete failure, and It was 
only redeemed by the fact that Its line of travel lay 
parallel with the finest aeeemblage of warahlpe that 
was ever gathered to the waters of the Western Heml 
sphere The very devil of mischance seemed to have 
been abroad on the morning of September 26th, and 


he became UUy at tha very outset, when the Half 
Moon," In a laudable endeavor to show herself under 
i no sooner spread her canvas, than she 
plumped squarely Into the ' Clermont, and tamo very 
near ending the career of that lUUe craft there and 
then. The two great errors which made the parade a 
failure were, first, the anchoring of the Half Moon" 
and tha "Clermont" off noth Street, Instead of send 
lng them under tow around the whole line from 42nd 
to 206th Street, and secondly the rallure to dispatch 
tha commercial ateamars tugboats yachts He two or 
three abreast and with reasonably short Intervals be¬ 
tween them As It was a vast part of the visitors both 
ashore and afloat, all. In fact who were above noth 
Street, never caught a glimpse of the two vessels, the 
“Half Moon" and the "Clermont,” In whose honor the 
parade was betng held Instead, for them the pro¬ 
cession consisted of a lot of detached and widely sep¬ 
arated passenger steamboats big and little, which 



















hi Mined leisurely around tin fleet—veees l * with which 
i he majority of tbe spectator* worn already perfectly 
familiar, from tbe Hendrick (tic) Hudson" down to 
imr vtmorablp friend* the "Iron BteembcaU," 

It was tli»* noble lino of warabipa, nine mile* In 
length however, that eared the day At the head of 
the line above Spuyton Onyvll, was tbe turblne-d riven 
Jh knot scout cruiser ' Balem " Astern of her were 
i he armored < raiser “New Tork “ the flagship of Ad 
mlral Sampson during tbs Spanish war and now freah 
from a one million dollar overhaul In which abe baa 
been brought as tar up to date as s ship of her age can 
bn Then there waa the North Carolina,” a hand¬ 
some modern armored cruiser of the pro-' Dread 
nought” period Below those In majestic array cams 
the sixteen battleships which made the memorable 
voyage around the world Astern of these was 
the Dreadnought" cruiser “Inflexible.” the 
largest and most up-todnte warship In the fleet, 
with her throe armored cruiser consorts, the 
Drake ’ "Duke of Edinburgh, ’ and “Duka of 
Argyll Following these were the quaint 
wooden training ship Portsmouth’ and the 
Dutch protected cruiser ‘ Utrecht ’ which was 
anchored la tbe position of honor opposite the 
water gate at 1 loth Street where the official 
reception of the ‘Half Moon” and ‘Clermont” 
took place Then came the four armored cruis¬ 
er* ' Victoria Lulso ” • Hertha “ Drosdon ’ and 
Bremen representing Germany Astern of 
these followed what In some respects was the 
most Imposing of tbe foreign display namely the 
flm-clana battleships ‘Justice,“ “Verltd' and 
Ubertd, flying the flag of Francs Astern of 
these were tbe protected cruisers “Kina' and 
ntrurla of Italy the training ship Preal 
dvnte Sarmlento of the Argentine Republic 
tbe gunboat Morales’ of Mexico, the U B 
gunboat Newport “ with the President’s ya< ht 
‘Mayflower’ forming the Inst ship of tbe line. 
thk "consrtTiniT” “justjo*,” *iri> “rjmjcxiiujt ' 

—A COMPARISON 

Of the many navies represented at the Cele¬ 
bration there were three whli h contained fight 
lag ships of sufflilent powers or offense end 
defense to be placed In tbe first lino of battle 
namely LbeFremh British and our own It la 
Impossible within the limits of the present paper 
to dim. us* In detail the various units which 
made lip thla nlno-mlle line of warships with 
whlih most of which the readers of tbe Soien 
T int Aunut an have already been made famil¬ 
iar We will therefore take the three flagships 
the battleship Connecticut ’ of the United 
States navy the battleship Justice of the 
French navy and the Dreadnought 1 cruiser 
“Inflexible’ of the British navy and compare 
their lighting power under those conditions of 
long range fighting under which, we an- told 
modern battleship engagements will bo fought 
The theory upon which the latest battleships 
of our own and modern navies are being de¬ 
signed and anordtng to whtih tbs irews arn 
now being Instructed In target and battle prac¬ 
tice, Is based upon the belief that future kii 
gagements will be fought at extremely long 
ranges probably of live miles and over Now 
the most accurate gun and tbe one that can 
Inflict greatest punishment at long ranges Is 
the big gun and the bigger the gun the more 
accurate and deadly the fire It Is In this fai t 
that wc And the explanation of the modern 
‘Dreadnought which Is armed entirely In Its 
main battery with the IS Inch gun the excep¬ 
tion being tbe German navy which makes use 
of an 11 Inch piece Now the determination 
of tho range at whl< h a twttle shall be fought 
lies with tbe ship which possesses tho groat 
sat speed for If the enemy should attempt to 
close In the fuster ship Is always able to draw 
away On the other hand If tbe enemy should 
w|«h to III! rense the rang* or draw out of tbe 
fight altogether the faster vessel can still main 
tain the range and place herself on wliatever 


a mm a ami Axs TAeto* wo. 



tbs study of which is becoming 
taut la doubtless th* air pump. For that 
scientists and snglnsors have en de avore d to I m prove 
tbe existing types of air pomps and have designed 
novel systems. Om of tho moat Intonating Is that 
Invented by Dr. Von Rotten, of Fraaxburg, star Ban- 
over 

This la a marcary pomp, tbs design of -which win 
be moot easily understood by reference to Figs, S sad 
6 Th* pump consists of a tub* filled ons-balf with 
mercury, as Indicated by th* shaded portions, nils 
tub* Is provided st its two suds with 
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'if * 

4 to two cross tabes. 
a worn. An nu An TAomt tin 

B and at Its middle with, a straight tub* 0 The El- 
shaped tabes are connected on both sides to widened 
portions f, connected by rubber tubing with a T-shaped 
tubs and thence by tub* / with a water supply W The 
straight tabs 0 and th* bulb D to b« exhausted are com 
nectod by a rubber tube F Th* entire apparatus 
tarns round S pivot]/. 

After having produced ■ prsHmlasry vacuum (of 
a boat go millimeters of mercury) in th* bulb D, and 
tbe apparatus, by moans of th* water pump w. 
the apparatus is oscillated from tbs 
represented In Fig. S to that of Fig. t end 
beck. The mercury rwnaialng la tbs frtoaped 
tubes B acts as a pressure valve, and prtveuts 
the air in th* enlarged portions F from returning 
to tho tuboe R Ott the pthkt Mid. that tor enter- 
ing from tbe baft* fl i* "bptb poffibops, ^Jfotyl- <r 


■ f. In order to oannst* beJ} W! 
the oep, mtosTOc sprlegsmay he employed. 

Fic. 1 mft s eo nt s to tbe right A turbine betted te 
a pulley, which oeotDatee the tab* hr mens eg 
■wurtH had a crank toeehaatem fc*ft 

Joints lead to the spiral vaeunm gags and the 

dse a oonaeetlcn with the bulb to be exhausted. 
A short-arm manometer la moantsd below tga 
bulb. 

The pump above described pan exhaust WJt*. 
ln thro* minutes a bulb of about 1(00 CUbtO 
centimeter* capacity (a preliminary vaoUum 
having bean prsvtonely obtalnad by mean* Of 
, a water pump) to V)00 of a millimeter ft 
mercury, in four minutes, to l/lWty tn gyp 
minute*, to 1/10,000, sad Id thirteen minute* 
to 1/100,000 millimeter of n 


polled from the two vacua F, in order to obtain 
the vacuum last named. This la etaoted when 
the pump has been given Its maxim am Inclina¬ 
tion by means at tho mercury, which on tutor¬ 
ing the apparatus throws back any residua! air 
through th* cooks M and JT, closed rapidly 
after th* tube R ha* been kept oeoilUting for 
seven minute*. the pump Is stopped only tor 
a very abort time, 

1 in Figs. I, R 
i tub* attacked 
> (Fig. »> The left-hand 
tub* B I ncl oses e small amount of mercery, 
end th* Croat tabs* B, D, O are mounted on a 
standard ground-gloat Joint, the conical angle 
of which t* accurately given 
By turning the spiral round on the axle of 
the Joint G in th* direction of the arrow F 
(Tig. S) tbs small amount of mercury reprv 
santed at the left of Fig. 1 Is made to enter 
the spiral, there compressing the exhausted air, 
until after a number of revolutions It enters th* 
D-ebapcd tube M of Fig. 4, In order there to 
occupy the position marked. Th* left-hand arm 
Of th* U-tnbs la so graduated that the divi¬ 
sion* 0 001. 0002. ate., to flood, limit 1/1000, 
2/1000 etc, to 6/1000 of the total capacity 
of th* U-shaped tube and of th# spiral In th* 
upper portion of tho capillary tube. The right 
arm of th# U-shaped tubs is graduated to milli¬ 
meters. In the present cess, the exhausted air 
of the spiral is compr essed ee far as the divi¬ 
sion 0 001, that la to 1/1000 of lto previous 
volume, in th* right ana of th* tube, the mer¬ 
cury takas up e position 16 mllltmsters hlghor 


bulb to be exhausted is 1/1000 of th* pretour* 
road on th* gag*. Its Tains has accurately bean 
16/1000 millimeter 

Th# spiral gage will Indicate vacua up to 
1/10,000 m i llim e ter Tbs only distinctive fea¬ 
ture of the on* need lane* taring * vacuum of 
1/100,000 millimeter is ha being provided with 


According to a consular report dealing with 
the trad* of ChinUaag; it to proposed to *uUd 
a railway from Kuaehou, at the mouth of th* 
Oread Canto, to Talnghlaagp’u and HsOchoefoe, 
and tbsoce jotniag th* Peklng-Hapkow Una to* 
K'alfdngfu. This line ho* been surveys-; end . 
the money is being asked for among flhiwtos 
merchants. Th# enterpriser th* report states, 

Is to bs purely a ‘•people's undertaking.” tbs 
Chlnkteag-HsOchontorHS-altengfu portion to to 
be laid flrat. as the canto provide* a temporary 
transport for goods tram Tilngktangp’a „ 
southward, And therefore this portion 10 not 
so pressing, the line is to b# 'finished in four 
or tv* yean. If th* T»#nteln-Pu*Ow Une gate late 
Working order Ant, e groat deal of tbe trada ol 
Chlnkisag must go to Nanking, and map never bare- 
covered But although the future prospe rit y to tot* 
port would tom fo depend upesttbs new itna bsqhsa; 
tlon being Ahead of th* Ttetoeto-Pukow Hfe. tiem j 

-to • -- ■“'** 

in raiactuit tei . 

•ary capital, nor if»B tW oototort to. a ft 
huwover’faravtodu latofwalt wM..hcwtoJNB-fus. . 
bring a “psopWt ihroMheTictoetoiujtoir 
official—would <mup«to HtoH -to. th* aw L 
but th* Taaoua fqr wsto to raW tert V tot, j 








fleoure a piece of ordinary window (lua, somewhat 
larger than ths largest bln* print desired. If a piao# 
ths Mine also u your drawing board can ba aacnrad. 
It will be Tory oomvenlsnt. Bind the adgaa of tha 
glass with adhesive tape, to prevent scratching tha 
tracing or hands. Cover the drawing board with 
felt or other heavy cloth, drawing the covering over 
the edges and fastening with thumb taclca Make 
ftmr dipt, aa shown In tbe accompanying lUuetratlon 
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Ibthsahov we otJo ee d galvanised ring, opposite the 
Jolat, «aall tags may be provided for the purpose of 
F M Unlh g mm to the pipe. The ring te now cut at 
tho iotat, and the ends tamed In and fitted closely to 
the pips. Two mall lugs are riveted to these end* of 
tha ring, with holes to receive a small stove-bolt Be- 
twaea the bead of this bolt and the log on one aide, 
Place a stiff coll spring. This serves the purpose of 
regulating the tension of tbe ring so u to make It 
more or less sensitive to heat 
As the fire gets too hot the cupper expands more 

than tbs Iron ring, earning it to move away from the 

pipe, and cold air from tha outside will pees between 

this ring and tha pipe Into the holes of same, thereby 

checking tha draft to the furnace, and preventing It 

from overheating. 

Under normal condition*, of course the spring does 

not open, bat only under excessive heat, then It will 

stay open until the furnace cools off 


unn nn tot hot.-watee raman. 


In taming on a hot-water faucet, it la always neces¬ 

sary to let the water run for some time before It geU 
hot The cause of this la that the water standing In 

the pipe soon cools off, right up to tbe boiler owing 

to the fact that there le no circulation In aaine and 

of course a great deal of water la wasted It le an 
easy matter to overcome this by connecting the batk 
of the faucet to the bottom of the boiler wltb a small 




The man who desires to connect two. stove pipes to¬ 
gether aad has not the tools ordinarily used for this 
purpose can do the work aa follows 
Place one end of pipe 1 against the side of the pipy 
2 at the point where It la to be connected With 
pencil flat against tho sldo of pipe 1, aa In Fig. l 
(race off the curve on pipe 2 Leaving about/1 inch 
margin, cut ont a disk 1 slit the margin back to the 
line as at 4, and turn up the t&ngy 5 Force the end 
of pipe 1 through the npoelng, and trace off the curve 
of pipe 2 Withdraw pipe 1, and cut off tbe end aa 

marked. Now fit the pipe 1 Into place with the tangs 



6 <m the Inside and bend the tanga up to a tight fit. 
If carefully exei uted the Joint will be sufficiently 
tlgbl for all purpoena 

To hold the pl|ies rlglrtl} together, punch small hoist 
through the oppoitlLe Hides with a sharp punch and 
put In a piece of Him wire 6 Bend the ends of the 
wire on the outside The wire should paBB through 
the tangH on (lie lunldc 


dips depends on the thickness of board and glass. 

In uss tbs sensitised paper, which can be obtained 
from dealers In photo supplies, la laid on the felt, 
coated side op, the tracing to be copied Is placed In 
position and covered by glase, which must be clean 
than tbs dips which hold the whole In position are 
•Upped on st the corners. 


Tbs accompanying Illustration shows a simple way 
in whleb to make a thermostatic regulator that will 
automatically open passages In the smoke pips, to 
admit cold sir, thus cheoking the draft of the fur¬ 
nace. and eventually tooting off the fire. The regu¬ 
lator Should be placed as near the furnace as pos¬ 
sible. Fig. 1 shows a sectional (Ids elevation of the 
thermostatic regulator, and Fig. 1 a horUontal section 
of sams In a short pleoe of pipe, say about 6 Inches 
long, a number of opening are made These openings \ 
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ars S ovmsd w»h tha t h mmn ata tK i hand, which la mads 
ss f#cn*7* riag Aopt I inches wide, add shout 
1 Mb b&ptfrta lift —Si r thaw tho pips. Is mads of 
" —tarns* dowi by 
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cucnuLTnro nn nut hot watee faucets. 


pips A, shown In the accompanying drawing. Fig. 1. 

It la now evident that as soon as the hot waiei in 
the snpply pipe cools off. owing to tbs change of 
specific gravity, It will pans downward Into the cir¬ 
culation pipe and back to the holler, and of course 
a fresh supply of hot water will flow constantly from 
the boiler to tha faucet, and will keep up as long as 
there Is a difference In temperature at the top and 
bottom of tha boiler 

This also bolds good In a steam boiler Fig 2 shows 
an ordinary borlsonial tubular boiler Most of these 
boilers are fed through the blow-off pipe. This pipe 
I* considered a weak part of the boiler, owing to the 
fast that tha boiler Is not fed constantly, but at in 
tervala. Therefore the** pipes are always required 
to bo covered with asbestoe, aad aometlmea protected 
tram the hot gases by a brick wall If tne boiler 
were fad constantly, that Is to say if there were a 
circulation of water in this pipe at all times, tho 
gases would have little effect on same As noon a* the 
tied water is shut off, or rather between the Intervals 
Of feeding, this pipe is full of water which cannot 
drenlata, and it liable to be overheated and barn To 
overcame this, a circulating pipe A is connected Inside 
tha blow-off cock to some part of the boiler say to tho 
lower part of tha front end A check valve may be 
inserted Into tha line, to prevent tbe feed water pass¬ 
ing through tbs f« This pipe win at all times 
a emulation ip the blow-off pipe, and rilm- 
; *lt tfc'mp of burned out 


HOT-WATIE COSNEOTIOU TOE K1T0HII 101 LIRA 

In houses whore the Looking is done nxi lualvely by 
gas and with no fire In the kltihen nuigo In the 
winter the question of having hot water In the 
kitchen boiler ban been quite a problem In many a 
hoiiHeliold especially aa It Is very cxponslve to heat 
this water by gas. 

One solution of tho problem Is to connect the heal 
lng apparatus In the rellar wltb tho kitchen boiler 
nnd If Ibis be done properly Ihere will be an ample 
supply of hul water at nil times In hut more than 
needed In extreme told weather, bcsldcv keeping the 
kltihen warm In tho abaeme of any other source of 
I eating Of course a steam or hot water radiator 
placed In the >oldest part of the kltihen will Improve 
conditions In severe weather 

It must, lie understood that it lakes a little more 
t oat to run the boating Hpiwrstus although some con¬ 
tend that It does not Hg 1 shows a steam boiler 
In the cellar connected up with the kitchen boiler, 
also a scp&r-iti, gas heater for use In tbe summer It 
w Ill l» noth ill that there are three Independent circu¬ 
lations for the water, which will not Interfere with 



each other—the tlrrnlutlou from the kitchen range, 
the one from tbe furnace and the other from tin gas 
heater The connection from the furunre steam or 
hot water heater In the cellar or baaement ma\ of 
course he varied according to local conditions 1 hn 
accompanying Illustration shows two good ami r< llnhh 
ways of making'Hire connection Assume Mini tin 
kitchen range Is connected to the holler in the n n d 
way, then tb* connection with tho furnace I* undo 
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U follow* 

of the boner and Insert a street cross If this osaaot 
be obtained two street tees will answer the purpose. 
The replace tie hot water ooanectlon In this area 
as before l rotn one of the side outlets of this does 
tu a p pc line to the furnace and from the other to 
Ih (as heater It Is well to start arfd finish the lines 
with a union os It Is then an easy matter to dlston 



When the boiler maker «*ta a rash order ter repair- 
lnc a bollsr he feta busy Quickly converting hit 
o reran* Into a tool bag ha drops la half a dossn 
chisels expaedtr hammer stc and than be is ready 
for action In making the bag he plaoes the overalls 
full length on the floor folds one leg up and lays It 
on the eeat of the overalls then rolls the two 
▼ery tightly together orlse-crossee the sus¬ 
pender* and tlea them on the part which 
appears In Illustration. Hs then pots bis hand 
Inside the leg left full length and grasps the 
roll and turns the whole thing Inside out This 
completes the bag which la ready to receive the 
tools which of course, corns against the out¬ 
side of the overalls leaving lb* side that comes 


nect them Is case the kitchen boiler giree out or any 
repairs are ceded The Une from the boiler la run 
from top of same Into the furnace thence down through 
the Are pot and grate In such a manner that It does 
not Interfere wl h the proper working of the latter 
Thence througl he side of the ash pit and i p to the 
bo tom of the kit I en boiler It Is now evident that 
ns the water In the I eating pipe Inside the furnace 
Is heated It rise* s d Dlls the top of tho boiler forcing 
the cold water o t at tha l ottom 
Fig 8 shows a roas section of the heating pipe 
Inside the furnace It consists of a short piece (say i 
Inches) or extra heavy black pipe threaded at each 
end to receive reducing cape which connect with the 
pipe line Inside this pipe Is another l^ Inches In 
diameter which leavee only a small space for the 
a star to clr ulate In Uat Is to say the water Is 
spread oat In a very thin sheet whl h very easily 
heats Thre* small se tlons on top and bottom of 
this pips abo t % In h wide are t rn d outward so 
as to lit be Inside d ameter of the ou side pipe a d 
Uereby keep It entral Outsits the furnace I* ilaced 
• fau et or ftop cock eo that the sedln ent may be 
drawn off which should be lone at least o ce a week 
Fig 3 shows the other srrai geme t of a beating 
pipe Inside a sectional boiler In the back of the 
boiler over the Are line drill two holes about 8 In hes 
above each other Into which Ineert the pipe* about 
m In diameter reaching nearly across the entire 


ooATne loon whit* to um hut utb 

The almost general praettoe of paintli g the 
metal covering of the roots of houses with 
the red or chocolate-colored oxide of Iron Is 
one of the causes of the Insufferably high tem 
perature or top rooms or attics during tbs 
summer man hs Altho igh good as a oov 
•ring for m* al this paint because of Its oolor 
absorbs the heat rays and conducts the heat 
to the Interior The roof-covering material Is not 
always metal If tar paper or tar felt and gravel have 
been used no kind of white paint will retain Its color 
upon them If ths covering Is sine this n e al Is apt to 
prevent the adherence of paint particularly when new 
Although white paint ma le with oil and driers can be 
eed upon a roof prtvlo sly covered w th chocolate- 
colored pa! 1 another material must be need for a tar 
and gravel roof To sec re a thoro ighly adhesive 
coatli g upon new rin hr sh over the metal tha fol 
lowlig mixture B lphate of copper two ounces 
chloride of npper two ounces aalammontac two ounces 
water one gallon When the salts hare become dis¬ 
solved add two oun es of spirit of salt (common hy 
dro 1 lorlc acid) Allow this to dry upon the zinc for 
shout twe t> fo r hou s wh n It will be f und that 
any kind o( II paint will adhere perfectly to the slno 
1 nr a Ur roof se a fr shly made mlxtu e f lime 
wash moderately thl k and hot Two coats of this 
will adhere firmly to the tar and retain Its wh le olor 
aa wall os becoming very hard end res sting rain with 
out washing off If the line mixture has become coll 
the hardening property will be lost In that case to 
every lallful add a double handful of common salt 
Btlr In well until dlsa lved This will revive tha 
1 ardenlng quality T1 e Interior of the rooms with 
roofs painted or lime wasl ed as above will he found 
from ten. to twelve degrees lower In temperature 



of tha floor ope Ing By Ilf lng out the floor register 
S the netting a he pie ed ver the open ng In the hot 
air pipe 3 as si wn B t er still bend a piece of 
•tiff wire to the el ape of Door opening and after turn 
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Ing the edge* of tl g over this frame sew th* 
netting to the fra e with fine wire Galvanised wire 
netting I* prefers! le o the painted nettiig Th* 
writer 1ms been able by this method I 
articles of value that bad dropped Into a floor i 


TO nimi oo al a AS 

sr u u um 

The extremely objectionable presence of oosl gas 
In a furnace-heated house le really a simple thing to 
prevent It Is due of oourae to leaks In the air ducts 
through which the gas generated In th* furnace enter* 
and mixes with th* fresh air that passes to the rooms 
above To gain access to the Interior of the furnace 
so aa to stop the leaks may appear to be s task quite 
beyond the average amateur* capabilities but th* 
accompanying drawing show bow the writer suo- 
cceded tn doing th* trick In a simple way 
Th* top of the furnace carrying tbe 1 eating pipe* 
rested upon s cast Iron ring and It was a simple mat 
ter to raise the whole thing bodily by the arrange 
ment shown Three strong hooks ware made out of 
larg* nails and under the head of each a piece of stout 
was fksteMd. Tha hooks were slipped under the 
ring. Th# ring wag raised and th* wires wood 


£ m ms Mfieust m m m i pmim 

with ths hasting pipes In any why bet reUtVel *> 
weight from ths main band of tha famoe and Mt 
It tree to be laid open This was Son* with n pair 
tinner's shaara. Tbe band was simply silt at tbs 
bank whan tha heavy dotted 11 m appears on Tig. 1 
Ths two onda were spread apart and temporarily gap- 
ported b 7 wire# to tha rafters The an tire Interior of 
the air box was now si 


wan dealer All surplus mat was scraped off from 
around tbe cracks with an old knife and tha oeroeut 
was applied freely Care was taken to sqaeese enough 
Into th* cracks to Insure a good bold All cracks were 
treated In this way and tha Important part of the Job 

To re onnect th* ends of the band live small holes 
were punched an Inch from each of the two edges and 
exactly opposite each other From a piece of heavy 
Iron wire five hooka were bent to the fora shown in 
Fig, 4 lbese hooks each measured 8 Inches front th* 



or a rmia 

center of ths eye to the ben I A atrip of galvanised 
*1 set Iron about 8 Inches wide was punched with holes 
to correspond to those In one end of the band Small 
bolts about % inch long were used to bind all firmly 
toge her The free ends of the hooka were now passed 
through the holes In the oiposlte end of the band and 
bent down rhe atrip of sheet metal on the Inside 
formed ai effective seal as clearly shown by tha seo- 
t on Fig 8 

The ban I being closed tha top was now lowsred 
and th* furnace was ready for use The whole Job 
consumed slightly over three hours 

Tbe cement n ay need to be removed next year and 
to facilitate this task of the future the hooka ware 
conveniently looped up Into the rafters The hack 
may bs readily reopened by bending up th* ends of 
the hook* and to repeat tbs work iho id not taka 
more than an h r 

Since this Job was completed my Are has Man 
mad* three time* without th* slightest trace of smoka 


In the Berue d* Mdtallurgte L* CbAtelier advocates 
autogenous welding for tbe repairing of marine ton 


done especially In Germany in the welding of flre¬ 
bore* to boiler* by th* aid of water gas ha express** 
the conviction that tbe same work could be tone tot 
ter by tbe autogenous process A large French *Wp- 
bulldtng company la employing the process in order to 
dispone with riveted Joints In the puts oi buBera* 
that are exposed to Are heat and In ops cass Hi* 
staUd Um brackst supporting ths grat* of h bolter tag 
boon replaced by a fitting wffded th tha state) a* a* 
into and of ttoflre-tox 
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{ConU%%*a from pops CM) 
pictures are taken and projected Inter¬ 
mittently, the (hotter both In the cam¬ 
era and projector belnf a eector baring 
an area approximately one-seventh of 
the area of a circle. While the (hotter I 


I Engine and Foot Lathes It. cloaed the film U jerked forward by 

1 M-cwiejt ■Hgg_ouyjr* ; . i ‘roea>_ago an interval equal to the height of a (In 


I vo«tftMAMa«tp oATALoeue rmi (Is picture on the film. In the Fries*- 
tXSAlTlAH LATHI CO- <«0 Cstwrt tt, ClsclasaU 0. 0reeM apparatus, howerer, a oontlnuoue 
“IS picture la secured, (lnce the operation of 
the twin lensee la alternating that la to 
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th. first Jana. The effect U that In the 
course of the expoanres then la a con¬ 
tinual cutting off of the respective colon. 
That la to any, when red la expoead for 
the flrat lens. It la Immediately aucoaed- 
ed by the blue In the eecond lane, fol¬ 
lowed lit turn by green In the flrat lena, 
the latter then being cut off by the red 
In the eecond lena, then blue In the lint, 
auoceeded by green In the aecond lena, 
and ao on The accompanying diagram 
will beat Illustrate how the successive 
cutting off of the colon la effected 
Another notable point (a that the In 


awi 


Consequently although 
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Its lena waa closed by the ihutter | 

In regard to the arrangement of the 

_ _color filter and Its manipulation a high 

Tw PATENTS ly Important development haa been ef 
sod BUSINESS fected The color filters are disposed on 
k AUZONA an en< ]ieas band of transparent celluloid 


the process generally followed In e 
anco with the Ivee system of at 
color photography Uy this last 
process the film would obviously 
to be three tlmee the length of th< 
oebrome record. In order to secure 


kept In deed juxtspoeltlon By reducing 
the thlcknese of the color filter medium 
to the Inflnlteslmsl proportions of a thin 
celluloid band all troubles concerning 
light refraction and reflection are com 
pletely overcome. 

By reference to the accompanying 11 


lustration showing the Interior of one 
side of the stereoscopic camera, its op¬ 
eration may be clearly understood, aa 
well as the disposition of the color filter 
band Starting from the point A, which 
la a pulley, the color filter band passes 
to and over the Jockey pulley B thence 
around the drum 0 where It picks up 
♦ he unexposed sensitized film Issuing 
from the unexposed film spool box at the 
top on the right, and Is superimposed on 
the sensitised surface of the film The 
color filter and film are now caught 
with their respective edge perforations 
In dead register, and carried down 
through a guide channel O to the point 
of exposure behind the lens As the 
shutter Is closed the oscillating twin 
pronged arm E falls and the teeth en 
gaging with the perforation! of the two 
superimposed films pulls them down to¬ 
gether over the lena for a distance of 
threeonnrter* of an Inch—the height of 
a cinematograph picture—and holds 
them firmly there during exposure This 
completed the turning of the driving 
handle raises the pronged oscillating 
arm K so that the films are released, and 


able them to be blended so easily and 
rapidly that the brain sees tbs hello- 
t-hrumb Image only 
It a 111 bo realized from a study of the 
shutter arrangements In the accompany 
Ing illustration that each lens Is Insured 


ler area Is exactly one-half of that of a 
complete circle and as one lens aper 
ture Is being cut off the other Is being 
cut In which materially assists In the 
blending of the colors through their re¬ 
spective niters, there being an entire ab¬ 
sence, from the eye point of view of any 
sharp line of demarcation The sight 
Ing and focusing of the camera follow 
the usual practice In «uih cinemato¬ 
graphic apparatus, as does also the 
method of operation for taking photo¬ 
graphs though certain Improvements 
have been Incorporated The camera It 
self la practically the same size as that 
of the slngla-lens Instrument, everything 
being rendered as compact aa passible 
The proje< tor follows ths lines of the 
ordinary Inetrument for this purpose 
[with the exception that there are two 
lenses placed side by side Here again 
the exposure la Intermittent The two 
lenses are each fitted with a micrometer 
screw so that their angle to one another 
can be adjusted to a uliety and varied 
according to the slxe of picture projected, 
which of course Is relative to the dls- 




e rail on» Is repeated wb 
being made, successive 
responding sections ol 
being brought forward 
Aa the exposed film 























































































































by tutting one 


half of the lantern out or aemra 
Tbe ope ratine mechanism while broad 
ly follow In* that of the ordinary single 
projector Is slmplor The feed spools 
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Its linen of travel through the gateway 
behind each lens subsequently being 
wound up on tbe lower spools tbewe 
working synchronously through a cen 
tral spring pulley drive 

Color projection can he effected either 
by a revolving disk carrying three equal 

iSsaVtf 1 at 

JTn^py i?UsjyNJ# ^Wayd mtihlnm ifaut auk« 

ilsed sectors of red green and blue glass 
lespe tively the tutting In and fut of 
each color being pro lsely the urns as 
In the -amera That la to say while 
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one lens Is being uncovered the other Is 
being losed so that In reality the Image 
from one lens Is being thrown on the 
screen at one time Instead of tha two 
oil osurne being made slm lltaneously as 
In ordinary stereoscopic practl e It Is 
tbe speed wltb which projection Is made 
and the c ittlng In and out of the colors 
on a h lens—at* il B per second—that 
In accordance with tie peculiar law of 
visual persistence ylells not only the 
natural color but also the stereoscopic 
effects 

Though the atlng disk Is the slm 
pleat meats of projection the olor 
effects are not technl ally correct nor so 
beautiful as are prod iced by tha endless 
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ren airing paque sectors acting as the 
cut-off between each successive color 
fllter and Its ptctuie on the band The 
band Itself Is trrled orsr s Jockey pulley 
and sprocket drum at the top of tbe pro 
Jetting trehanlsn and carried down 
through the gateway with tike transpar 
ent film agnlt it which U la tightly bald 
during the instant of projection lam 
In* from tbe gateway It pasesa over a 
lower epro ket drum end Jockey pulley 
where It leav s the picture film Which 
Is wound on the spool below the ookrr 
band passing over a rigid horlSMtal arm 
shown In tbe illustration ast at an angle 
of about 15 deg so Oat the Upward 
traveling part may clear the field of the 
lens pasting over another shutter tagu 
Ur arm at tbs top which OsvUhss IV 
(QenoMe* cm pope m ) 
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the operation to np«ttM 
The grave disadvantage of th* revolv 
lag disk to that the acreati* therewith 
bar* to be m It were otandardlxed 
that to to uf. must be eut.li that they 
ere eqoally applicable to nay picture 
that mey be need In projection frreepett 
lee of (be deneltieo of the color filter* 
e*efi„ |n photograph hi* Tbl* often de¬ 
stroy* or depreciate* the true color 
effort* end value* On tbe other band 
with tbe bend It to poeelble to eerure 
tbe tame relative color screens that 
Were need In taking tbe picture eo tbat 
the latter to virtually projected through 
the aeme color Alter* a* were employed 
for photographing 

With tbe bend moreover a new film 
can be far more eaallj fed Into th* me 
chine In tbto apparatus the gateway to 
of special deelgn The picture Aim has a 
abort length of lead Indicating aucces 
lively red green blue In the. order In . 
which the exposure* are made All that f 
to necessary to do to to open the gate 
way superimpose the one color Alter of 
the endless band upon Its corresponding 
Indication upon the lead and then all to 
ready for projection The apparstn* haa 
been demonstrated in Loudon and Parle 
and the poealblUtlee of th* Prime Greene 
system owing to It* simplicity and 
economy combined with truthfulness of 
color value and density have attracted 
considerable attention 

THI TIM THU WA1IHIH—A OOXTAKUOI 

tContinu'd fiom. pope do. ) 
point of bearing Is most advantageous for 
her batteries sad lean advantageous for 
tboae of the enemy 

Now from what we have said above It 
will be evident tbat when an all big gun 
■hip meets one that carries a mixed aim 
ament of big guns and guns of medium 
caliber she will endeavor to place heraelf 
at sulILrlent distance from tbe enemy to 
be outside of the armor piercing range of ' 
Its medium-caliber guna and within the 
armor piercing range ot her own big guna 
Bhe tan only do this however by poa 
■easing a reasonable auparlorlty of apoed 
and the greater her excess of speed the 
more completely will ehe be master of 
the position 

Applying tbeae facta to the Connect! 
cut Justice and Indexible we can 
■ee at once bow completely the all big 
gun highspeed fighting ship of to-day 
outclasses the big and medium gun mod 
erate speed battleship of the pre Dread 
nonght period The big gun ship I* 
t Unity vulnerable only by the penetration 
of her wateillne or of the barbettes and 
turrets In which the 12 Inch guna are 
mounted Th* greater part of tbe per , 
annual of the pre- Dreadnought battle 
ihlp on the other hand la stationed at 
ha numerous guna of tha secondary bat 
try where they are protected by 10 m 
lucratively light armor and even at tbe 
Ifbtlng range of Ave mtlae they would 
be exposed to complete destruction by 
the high explosive 12 Inch shells 
Otrv Pownr—■Comparing the three 
ahlpa on the beats of gun power we And 
that tha tonnecticut carries four it i 
Inch 45-rmUber guna sight S Inch 43 call 
bar gnus and twelve 7 Inch SO caliber 
guna tbe Justice mounts four 11 loth 
to-eaiiher guna and ten 7 A inch 46 caliber 
pleoM while tha British Inflexible' 
mounts eight II Inch 46-callber guna but 
no secondary armament Now at a fight 
log range of five mils* tha 12 Inch gun 
of the Connecticut firing fin 860 pound 
•hell at 1700 feet per second velocity can 
penetrate 8 Inches of Krnpp armor the 
12-twrh gun of th* Justice firing a 781 
pound shell with a mania velocity of 
«000 feet per second, can penetrate 7 
lncbee «f JCnrpp armor, and th* it loch 
g»il of th* ' Inflexible,* firing an * 60 - 
jxnod uwfl at MOO t*« per sta nd, at 
AM tame mag* pan Penetrate 0 tube* 
Her, rturf the hefe armor of the -CM 
jSmr rrte* from » MM* emmw» 
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to 4 Inches at tha ends and that of tbe L 
'Justice varies from 11 Inches to 6> I 
lochs* at the ends It follow* that the j 
vltale of both tbeae ship* would b* quite 
secure against the attack o[ tha Inflex 
lble at this range although It would be 
possible foi her to penetrate both ships 
St each end of tbe waterline blnee the 
12 lmh guns of both tho Connecticut 
and tlio Just lie are pi otic ted by from! 
10 to l„«j Inches ot ateel they should 
be pratUcally safe against penetration 
On the other hand the Inflexible would 
not fare so wall aim.* her belt pi ole tlon 
varies from 7 lnt bea amidships to 4 * 
lathes at tbe ends and she would be a 
theoretically penetrable by the guna ot 
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It abould be borne In mind however 
that these figures of penetiatlon are 
worked out for Impart at r phi aapUt to 
tho aimor At these distant ranges the 
projectiles would be falling at an angle 
of several degrees and theiefoie the re 
alstlng power of the armor nn all three 
ships would bn (onalderAlily higher than 
that mentioned above ' 

The se ond ir> armament tioth of the 
Connecticut and tho Juatl e ouldild 
die rhi unarmored but muld not pene¬ 
trate the armortd portions of the In 
flexible whiten* tbe tuneta and 
casements in w hicb this secondary 
aimnineut Is mouniei rould be tom 
plttely destioyed by tbs Inflexible! 
guns 1 hus for the 8 lnrh of the j 
(onnettiul lo penetrate the 7 Inch [ 
belt ot the Inflexible tfaty would 
to be within 6 inn yards of that 
and the 7 in b battery woul 1 have 1 
within 4 DUD yards while the 7 6 inch 
gun or tho Juatl e would have 1 
l w IIbln r 000 yards to effect penetiatlon I 
at normal Impact On the other hand 
tbe b inch and 'in h aimtr wblth pro¬ 
jects the smondary battery of the Con 
I net th ut and the ’jInch and 4 Inch ] 
| aimor on the tuiieti and bases of the 
secondary battery of the Fieuth ship 
I would Ik> at tbe meicy of the Inflexl 
. bias 12 lnth gum. 

In this supposititious engagement to 
I show the advantages of the Dread 
nought type of battleship over the typej 
i with the mixed armvmcni the Inflexl 
ble with an advantage tf 0 to g knot* 
of trial speed (It will be uudeistool of 
tourst that an engagement would never 
be fought at tlcsc maximum eptn.de) 
would elett to plate bersalf at the maxi 
mum effective range for her own gun* 
whlth If the wtatber wert tloxr would 
probatly be not less Ilian five miles Her 
higher speed would give her tbe some ad 
vantage wblth tho weather gage or 
I winds v-d position gave to the old fight I 
i Ing frigates in the days of sail power and 
th* smoothbore Her probable pi in of 1 
attack would be lo assume a position I 
somewhat ahead of lbs leading ship and I 
IhfU concentrate tho whole ol her eight | 
| guns upon (hat vessel in tbe en leaver 
to cripple each ship In detail and It to 
an Interesting question whether this to* 
(entiallon of Are on each ablp in turn 
coupled with the vulnerability of the 
armored i oslllons of tbe secondary bat- 
| leries anl the great exposure of 
| the trews of those batteries would 

I not go far to offset the lighter 
armtr prole lion of tha Inflexible 
By taking skilirul advantage of her 
■upeitnr aieed anl If the gunnery op all 
I three ships w re equal It Is conrelvable 
tbat sle might win the fight Should 
■he lx g King tie worst of It on tho 
other hand hci higher speed would leave 
her free to haw out of Ibe eon HI it when 
extrhtr ommandor saw fit I mm what 
we have sal I however It to evident that 
ship Tor ship she would be mors than a 
i match for cither vemel alone and In A 
I duel she would probably floae In to A000 
or 7im> yards and try to overwhelm 
th* enemy quickly with her it Inch gunn. 
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IDUCiTIOSAL VALUX Of THX HUDWV-FIILTOI 
OXLKMATIOE 

In view nf tbo ronsldurable cost exroodlng $1000 
oiii) nf the Hudson Fulton Celebration, the qnostion 
Iuih been ruleed iu to whether nny results have been 
r< allred or toiild poiislbly bn realised that Justify ho 
great an outlay If by reattlta we arc to underetand 
any tnnglbla common lal rnturna, it might bn dlfflrult 
to give a antlHfmtory anewer although It rannot be 
doubted that mine hoat of the Inn and that Innumer¬ 
able army w bh h raters to the physical well being of 
a holiday crowd nre more than eatlafled 

To those of tm who are In the habit of looking be¬ 
low the surface of things and who ever bear In mind 
Ibc transcendent Importance of the spiritual and moral 
over the merely material, It will be evident that the 
mure outlay upon the recent festival Is of minor Im 
poramn compared with Iho valuable gain to New 
Yoi k < Ity, the Itudeon nivor district and to the coun 
try at large due to Ihe close attention which that fes¬ 
tival hoe directed to certain Important events In the 
history of Iho United Stales and the correcting of 
certain serious historical errors concerning them 

Thus, In view of the far-reaching Importance of hla 
discovery, |L was well worth the coat and trnubln of 
thH celebration to abolish once snd for all the myth 
Icnl Mendrlk' Hudson and have restored to the page 
of history the actual Henry Hudson Englishman," 
who sulled In a Dutch ship and under tin Dutch flag 
ufu r signing the recently discovered commit In which 
ho Is so named and thus designated Anil It may he 
as well Just here to explain that the total absence of 
the Kngllsh nag from Ihe elalmnite scheme of decora¬ 
tion was pnrrmly proper even In spite of tbo fact 
(liat II celebrated the feat of a British citizen For 
the dlacoviry of tlic rlvi r was nmdu under thu nue- 
pleis of a Dutch company and by a ship which flew the 
blue white anil nrniign Just as that other gnat event 
comineniorali d by the celebration the inauguration of 
Bleemshlp tmvel was uihleved by a veesil wbhii (lew 
Die Ainerlt an ling Tm hull ally consldon d the exclusive 
use of the old Netlierlaud colors and of our national 
emblem was corns I and had (he scheme of decora¬ 
tions been thrown open to Include the flags of all na 
Hons It would certainly have lost muih of that dis¬ 
tinctive ihnrnrter which was one of Its successful fea 
lure*. Now thst the historical facts as to the real 
name and nationality of Hudson have been presented 
In amh convincing form to the world at Inrge, It Is 
to he hotiecl that the mistaken spelling of the name 
will be carefully avoided In the Interests of historical 
sic a racy 

The other Important trnth brought out by the recent 
festival Is the true relation of Yerrazzano end Henry 
Hudson to the discovery of the Hudson Rlcer The 
name of Hudson has been given to (he river by prac¬ 
tically universal consent because he was the first 
navigator to mnVe a complete exploration of the river 
throughout Its navigable length and to leave behind 
him a carefuT record or »hst he eaw and did He did 
not himself claim nor ns far ss we know has anyone 
claimed that hr was the discoverer of New York Bay 
an honor which we think should rightly belong to 
Irrrazxano The document which gives the scoonnt of 
Verramauos visit to Now York Bsy leaves the Impres¬ 
sion that his time was spent In the bay and that the 
river he mentioned msy have been the Narrows Cer¬ 
tain It Is that the feet that the water at the mouth of 
the Hudson If he ever entered that stream was com 
plotely salt, and that (he tidal currents were as strong 
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In oos direction m tha other, tnngt kttt given terra*- 
nuto every reason So bailers that ha was at tbs month, 
not of a river, but of an am of tbs sea. Verrsxzaoo was 
s bold navigator, and his tetter to Freud* tbs First, 
describing hts voyage, proves him to have been a class 
observer snd capable of firing an entertaining de¬ 
scription of what he saw The genuineness of the let¬ 
ter, It is true, has been attacked, but the latent con¬ 
sensus of opinion among the historical authorities 
agrees to consider it ae genuine. 

For thoee reasons It Is rather timely that the Italians 
of this city should bars recently erected a monument 
to their fellow countryman, which will serve to cos- 
nect his name with the famous harbor Into which ho 
sailed In 1E24 



We have received so many requests for Information 
shout Ihe widely discussed Uelrflle-MsoAlpIns im¬ 
provement In the marine steam turbine, and so many 
exaggerated statements have appeared In the publle 
proas as to the "revolutionary” character of this de¬ 
vice, that we hasten to say the Improvement Is In no 
sense revolutionary but U rather one Important step 
In the evolution of the Ideal marine turbine drive 
Hitherto the propeller has been placed on the same 
shaft ss the rotor or rotating portion of the turbine. 
In the device which WestlnghouM has built for Mel¬ 
ville and MacAlpIne the propeller would be placed on a 
separate shaft from the turbine snd a redaction gear 
of five to one Interposed between the shafts, thereby 
reducing the speed of the propeller to one-flfth that of 
the turbine 

Why Is Ihls Improvement, supposing that In actual 
test at sea It proves to be as efficient as In the expert 
mental testa of such great Importance? Why should 
not the turbine snd propeller he upon the same shaft” 
Why should It be doslrshle to run ono at a much 
higher spoed than the othor” The answer Is that the 
steam turbine shows Its boat economy consumes the 
least real per hnrse-power when It Is run at high 
speed whereas the propeller shows Its best economy 
when It Is run at a relatively low spoed of revolution 
This Is true both of high speed transatlantic steamships 
and Blow-speed cargo boats The propellers of the "Kal 
scr Wilhelm II,” running at a speed of 8E to 80 revolu¬ 
tions per minute show a propeller efficiency of from 
00 to fil per cent. The propellers of the “Lusitania," 
running on her trial trip at 180 revolutions per min 
uto showed a propeller efficiency of only 48 per cent 
Had tlio * I.usltanla" used larger propellers running 
at lower spoed the speed of the turbine would have 
been too low for efficiency snd results at the turbine 
end of the shaft would have been disastrous. On the 
other hand had turbines been used on the “Lusitania” 
running nt tbo high speed which gives a maximum tur- 
blue efficiency the propeller efficiency would have been 
oven less than the low figure of 48 per cent The only 
way out of tho dilemma was to use the present speed 
of 180 revolutions which Is too low for the best tur¬ 
bine results and loo high for the best propeller results. 

Now, whnt Melville and hla coadjutors hare done Is 
to design a gear which Is strong enough and runs 
with sufficient sweetness to transmit the great horse¬ 
power of a modern steam tnrblne without causing ex- 
ceeslro loss by friction When Do Laval Introduced 
the first pradical steam turbine some fifteen years 
ago, he solved the problom by Introducing a long hell 
cal gear which reduced the speed from the several 
thousand revolutions per mlnuto of the turbine to tho 
working speed which was required on the power shaft 
Apparently what has boon done In tho new device Is 
to mnstcr the difficult problom of providing a helical 
genr with a certain power of automatic self-adjust¬ 
ment which will enable It to transmit several thou- 
rand horse-powef without serious wear or heavy loas 
through friction 

Henceforth If the gear shows good results In ssrv 
Ice st sea It will be possible to secure the same horse¬ 
power with smaller turbines running at high speed, 
end to design tho propeller with strict reference to the 
size and speed of the ship and the securing of a maxi¬ 
mum effective throat Economy will Urns be effected 
at both ends of the shaft, the engine room win be¬ 
come smaller, engine weights lass, and the space and 
weight thus saved can be put Into cargo and 
ger space, or, In a warship. Into heavier i 
better protection. 

m son mum fatal emr. 

In a certain respect big guns are like big battleships. 
At the time they are being built, It would teem that 
the limit of else a»4 rugs had been reached, aa in¬ 
deed they have, for the time being, 
toward I m provement la so rapid, however, in three 
days, that hardly has on# construction reached Its 
supposed limit hefor* work U begun on another, big¬ 
ger and better A good Hhtstration of this tact la bad 
In the making of the large* and most powerful 
naval weapon In the world, namely, our new naval 
14-inoh breech-loading gun. This powerful weapon Is 
nearing completion, and wQl be delivered to the Navy 


to be W 

"Artamrear «l**tla given.* U toehaadf iL^.^ 
at an antra*# battle rangs of yards. ThettWh-S, 
mm of the armor pie to on the British ha<jpto«p 
"Dreadnought" add her anecareor* In thr Brtttihwwy 
fa U Inches at the maximum This thlchuere ofhnnor 
ta being need on the Mw American wnrahlpe now 
under construction. Dp to the time of tho construe- 
tlon of the 14-lnoh gun. tho new American It-inch gob, 
with Its penetration of 11 Inobea of Krupp armor at 
8,000 yards, waa our moat powerful gun But that ft 
has been greatly surpassed by the new piece to shown 
by the following figures 

The new 14-Inch gun weighs nearly 84 tods, or 10 
tone more than the lMnch rifles built for the battle¬ 
ships “North Dakota’* and “Delaware.” Its tot* 
length la 53% feet The capacity of the powder 
chamber la 16,848 cubic Inches, and ft will require 
365 pound* of smokeless powder to hnrl tho pro¬ 
jectile of 1400 pounds. After this hug* shell to 
fired. It will travel a dlataneo of 641 Inches within 
the bore of the gun, and after leaving the mural* U to 
good for a 25-mllo flight The range at wbJah-W would 
he fired In actual battle however would be about 9.000 
yard*, or five mile*. The range of naval balttos has 
trebled since the Bpanteb-Amorican war, at which Urns 
3 000 yards was the estimated range for a naval con¬ 
flict, the guns being built accordingly But now to out¬ 
range the “enemy” It has become necessary to build 
all American naval runs with a range of five mllaa,' 

The shell will leave the murate of the 14-lnch gun 
at tha rate of 2.600 fleet per seoond, and Its morale 
energy will be 65 606 foot tons. This la 13.000 more 
Toot tons energy than that designed for the latest 13- 
lnch weapon. So great Is the penetrative power Of 
this rifle that, when fired with a full charge, the pro- 
Jectile will penetrate 22 7 Inches of the best Krupp 
steel armor plate at the muaxle, and at the range Of 
9 000 yards would pass right through a piece of armar 
13 Inches In thickness 


Almost simultaneously in Oemtony and In America 
Messrs Orville and Wilbur Wright made two new rec¬ 
ords of an entirely different kind on the second and 
fourth Instant Tho first record was made by OrvtUe 
Wright at Potsdam Germany on October 2nd Me 
first took Crown Prince Frederick William on a flight 
of 10 minutes’ duration at abont 4 30 In tbe after- 
noon During this flight tbe machine was driven to 
an altitude of abont sixty feet The Crown Prince 
waa greatly pleased and he urged Mr Wright to go 
higher Boon after alighting Orville Wright started 
out again by himself and for fifteen minutes he kept 
steadily mounting In clrcloe until the areoptnne waa 
a tiny speck In the aky After reaching the maximum 
height, which he estimated was about BOO meter* 
(1637 feet) he started In a swift descent The ma¬ 
chine came down at a terrific rate and finally slighted 
safely abont five minutes after It started the dososnt 
Orville Wright said that the view he obtained waa 
very similar to that he had when on board the 
Zeppelin airship, except that objects seemed smaller 
on arepant of bis greater height The height reached 
was not accurately measured, but from Wilbur 
Wright’s statement to our editor that hla aeroplane. 

If sent upward at It* beet speed, would probably ascend 
at the rate of three fact a second. It aecme probable 
that Orville attained even a greater height than ha 
believes himself to have reached. 

The second record is that of Wilbur Wright, which 
waa made about 10 A M. on tb« morning of October 
4th, when be started from Governor's Island and flew 
over the waters of Mew York Bay and above the North 
River to h point opposite Grant's Tomb. Circling 
around the British (miser “Inflexible," he mad# th* 
return trip close to tbs Jersey shore, nt nn elevation 
of only about seventy-five toet On the upward Journey 
he flew at a height of aome two hundred fret, where 
he experienced considerable difficulty from the sddles 
and gust* of wind produoed by the skyscrapers In Ofte 
lower part of the dty A northeast wind of abolit 
dotty waa blowing. On tha 
return trip, the daring aviator kept on tha other file 
of the river, and at a low elevation In order to avoid 
these gusto 'the entire Journey was mads In >2 min¬ 
ute* and S3 seconds th* dtotanoe being abont 1844 
mile*. This flight was not official, , 
expected to repeat It to the afternoon The 1 
at 4 P U., hut tost *#i 

abont to start a cylinder blew off tbs motor, and tflm- 
tlvely pat the machine out of commission. Aa Mr 
Onrtts* had toft the dty the evening before after hair- , 
In* toad* a abort cl renter flight of a tgnartor of amfl* 
there was no more flying In oospeotfeFvrith tha. RKfl- ' 
soo-Fulton Ostebretlou. Mr Wright haetolreedy bsffh* 
to tench two 1 tontsiante to fly to* g 
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, MmI ■■■■fuTw'i bar tlx elsctrlo furnace Is making 
pwa kf*dio9 it the pri nt Urns there are in opsr- 
atVaaboat 10 fnreaces of ths slactrlc type, namely, 
1# ft ths Bftault s yste m, 14 of the mailing, 10 ot the 
B torM i > o.j Ml d tMsame number ot the Roecbllng-Roden- 
hmwsr and Girol. the other twenty-seven fumacee 
betas of eight other systems. 

|w.| the Hudson-Fulton Celebration week, the In- 
terborough 'Rapid Transit Company of thie city car¬ 
ried in the coarse of one day 2,200,060 persons without 
StoMenta, blocks, or other detriment to Its service 
The traffle was about squally divided between the ele¬ 
vated roads and thewobway Considering the crowded 
condition, this is a truly marvelous feat of city trans¬ 
portation 

.At last the Atlantic has been crossed by a steam 
■hip at a apeed of over 26 knots an hour the "Maure¬ 
tania” on her last trip to the westward having cov¬ 
ered the course from land to land in 4 days, 10 hours, 
and 61 minutes, at an average of X 06 knots, reduc¬ 
ing her last record trip to the westward by 44 minutes 
Although die did not reach her highest previous day's 
run, she maintained a steady high speed on every day 
throughout the course. 

The monthly report of the Acting Chairman of the 
Panama Canal to the Secretary of War dated Beptem 
her 16th, states that during the month of August the 
total amount of excavation done on the Panama Canal 
Was 1766,178 cubic yards, the avsrsgo rainfall being 

# >7 Inches. From now on there may be a diminution 
In the totals of excavation, due to the fact that por¬ 
tions of the canal have been finished end that as the 
excavation grown deeper, the number of shovels that 
can he employed will he reduoed 

His taste which are about to he made of the new 
army 14 loch gun at Bandy Hook will be followed with 
close interest, for upon the success of this gun will 
depend the character of the future armament of our 
sea-coast defenses. The new piece weighs about the 
seme as the present 12 Inch gun but fires a heavier 
projectile with lower velocity and a greater curve of 
trajectory Its great advantage Is that It can (Ire 260 
to 800 rounds without serious erosion as compared 
with tho limit of 80 to 85 rounds for the 12-Inch gun 

lbs Bath Iron Works are to he congratulated on 
the remarkable speed made by the new torpedo-boat 
destroyer ’Reid” daring her standardisation trials on 
the Rockland mile course, when she rearhod a marl- 
mum speed for one mile of 84 BE knots. This la about 

• knot faster than the speed, which was Itself a rec¬ 
ord for a torpedo-boat destroyer of the "Flusser ’ 
which made over 831,4 knots The moan of the high¬ 
speed runs of the ‘Reid” was 87 75 knots which is an 
eighth of a knot better than the average of the "Flus¬ 
ser" The shaft horsepower was 15,000 

Ths Japanese armored cruiser "Ibukl ” which Is 
equipped with the Curtis reversible turbine built by 
the Fore River Company hns recently undergone inr- 
cessfnl steaming trials In Japan In the alx-hour trial 
under full power, the steam chest pressure was 239 
pounds, and the oxhanst shell vacuum was 25 7 Inches. 
At 260 5 revolutions per minute the brake horae-power 
wag 27,148. and the water rate per brake horse-power 
was 15 03, corrected to contract conditions. It wss 13 88 
pounds. The "Ibukl” carries four 12-lnch and eight 8- 
Inch guns 

Tbs consulting engineer appointed by the city to 
pass on the plans and safety of the new Manhattan 
Buspenalon Bridge Mr Ralph Modjsakl has found 
everything to be satisfactory The main tower foun 
datlons are good and anfflolsnt, and although the foun 
datlon of the anchorages could have been Improved by 
driving inclined plies, the fact that careful obeerva 
tlon for the put sixty days failed to reveal any appre¬ 
ciable movement, leads him to consider that ths foun 
datlons are sofa and sufficient. The structure hu been 
carefully designed and well built and will be amply 
strong to carry the heaviest traffic, sa well u any 
reasonable addition In the weight of properly regulated 
traffic that it may have to carry for many years to 
Soma. 

Onoof tbs most important works connsctsd with tbs 
Panama Canal Is ths spillway In tbs middle of the 
Gstvm Dam for regulating tbs height of the water In 
the lake. penally It is preferred to locate the spill 
way In a position mors or leas remote from the dam, 
tdlt in tho present case the existence at the center 
of the sits of the dam of a hill, which provided a 
rook sarfaoq at about sea level, proved the deciding 
factor, and led to the ehslos of the present site The 
spillway constats of a concrete dam, whose crest la 
to be bollt on the are of a ffirols, with its face convex 
ts ths lakn Tbs crest will he at «» fast above sea 
level. Above this, and -placed between thirteen con¬ 
crete piers built st ths srest of tho dso. will be four¬ 
teen gates, whose team, whsn they are dosed, will be 
17 test above asa tevsl Tbas* gates wffl give abso- 
,.tete oontrot of thaWtelsvst wa*ar att gs aa fliH co*- 

aes» ■ “ - 


ELECTRICITY 

Tbs Posterns tar-done ral ot the United Kingdom baa 
•soured for the government telegraphic system all ths 
Marconi wireless telegraph stations la ths British 
Isles. 

A aaw oomblnsd electric lamp and shaving mirror 
hu been produced, In which the reflector can be ar¬ 
ranged to throw ths light only upon tho face below 
the eyes, no light falling upon the mirror or the eyes. 

Ths British Antarctic expedition now In courne ot 
preparation will carry wireless telegraphic equipment 
sufficient to enable messages to be sent to New Zealand 
from the ship and from stations established at bases 
of supplies on land or Ire 

Ths Bus sis crown steel works at 81atnns In the 
Ural district havo secured the right ir manufacture 
■teel electrically by a process owned by a German 
company and using Induction furnaces An electric 
plant will be Immediately Installed by the blemene- 
Hslske Company, and the product wilt be marketed 
direct If 

Ths electrified suburban system of the New South 
Wales State Tramways at Sydney, N S. W, showed a 
profit of $857 000 for the year ending June 30tb 1908, 
after paying all working expenses and Interest on 
<apllal as compared with a net loss of $15,600 a year 
for the stesm lines owned by the State This encour¬ 
aging result will probably cause extensive elect rlflca 
tion In Victoria and other adjoining States. 

The Commonwealth Edison Company of Chicago has 
been most successful with Its plan of Introducing elec¬ 
tric flatirons Ten thonsand 6 pound Irons were dls 
trlbuted up to March last on loan for bIx months with 
out charge At the end of that period the uaod Irons 
were offered for sale at a reduced rate to the users 
most of whom were only ton glad to retain the Irena 
at so low a price while the demand for used Irons 
returned has been greater than tho comiiany tan 
supply 

It Is reported that a large wlrelpss telegraph and 
tolophono station Is to be erertod at the Omaha shops 
of the Union Pacific Railroad where Dr Frederick 
H Mlllener will rnndurt wireless telegraph and tele¬ 
phone experiments. Dr Mlllener hopes to develop wire¬ 
less telephony to sui h an extent as to permit railroad 
officials to keep lu touch with trains and thus govern 
their movements from sixty to ono hundred miles from 
Omaha If tho si stem Is developed ns bo expects It 
will be possible for passengers on moving trains to 
carry on telephonic conversation within a radius of 
rne hundred miles of Omaha 

Ths rapid progress or aviation has caused attention 
to be drawn from a new direction to the dangers of 
atmospheric electricity In an article In the Etektro- 
terhntsche Zsltscbrifi Mr L Zohnder discusses the 
danger to balloons and aeroplanes ot electrical dls 
turbanccs and the methods of avoiding disastrous 
effects. He points out that tho eleitrlral condition* 
of the air urn subject to groat variations during thun 
dor storms and that the atmospheric charges may 
change suddenly in sign In clear weather an ordinary 
balloon without metal parts Is not exposed to any 
danger so tong aa It duals In the air but in tho mod 
ern dirigibles much of the framework tomelets of eon 
ducting materials, which add to the danger Also a 
balloon may be charged with electricity and a spark 
produced when contact with the ground Is made, set 
ting fire to the gas 

Aa ordinance was Introduced at a mooting of the City 
Council of Chicago making It compulsory for all rail¬ 
roads operating within eight miles ot the city hall to 
use electricity on their lines In place of steam There 
Is every prospect that this ordinance will be passed 
as there appears to be considerable popular agltaLlon 
In favor of It The ordinance requires that within a 
year after Its passage and publication all railroads 
shall submit plan* to the Commissioner of Public 
Works, and within s<x months after the plans and 
specifications have been approved the) shall com 
mence to electrify their rood* If this ordinance is 
passed It will result In abating the smoke nuisance lu 
Chicago to a large degree 

Ths long Usd la hydro-electric work maintained by 
ths Padfln coast, which, with exceptional Datursl sd 
vantages, was early In the field Is Illustrated by the 
new power plant of tbs Orest Western Power Company 
at B<« Bend on the Feather River, Cal the electrical 
equipment of which Is described In the Floctrlcal 
World The penstock® are the largest over built for 
M great a head, the turbines themselves are of record 
■lie, 18,000 horse-power per unit, and are operated by 
what to certainly a record head of water for any tur¬ 
bines, 626 feet The transformers also are of recor* 
Biss, being three-phase units of 10 000 kilowatts co- 
parity, with 100,000 volte on the high tension side 
Another big plant described In the same Issue Is that 
of Mi* Grand Raptds-Muskagon power Company which 
te remarkable for Its high voltage generation, 110,000 
volte being the highest yet attempted M well U for 
m JtmPUeUy ot Its arrangement, 


SCIENCE. 

Or. F A. Cook has dm hied to submit to American 
snlentiOc end geographic organisations duplicate* of 
the proofs whl< h are at the University of Copenhagen 
A simultaneous announcement Is to be made In Den 
mark and this couutry as to whether he had furnished 
adequate proof that he had rear hod the North Pole 

Tsn grammas or about one-third of an ounce of ra 
dlura chloride oqulvahut to one gramme of pure ra¬ 
dium, Is the total output for eighteen months of the 
Joaihlmathal mines Afli r tha hospllnls and scion 
title Institutions have lieen supplied the remainder 
will be offered for sale at $75 000 a gramme or 1514 
grains 

Aaslyals of the nntural gas coming from the Can 
casus wells which Is used for healing purposes, was 
made by M Meuschen as to the gas from the Blld 
K> but territory He finds the following composition 
In per cent Methane 54 80 hydrogen 13 58 satur 
Bled carbides 1 20 nitrogen, 20 42 oxvgrn 7 car¬ 


lo • rsosnt lame of the Astrophyalcal Journal Mr 
Walter S Adams of the Mount Wilson Observatory 
station minimal lroa tho results of a study of the Mount 
Wilson photographs of sun spot spectra A discussion 
of the various elements whose linos are strengthened 
or weakened In the spot spectrum Indicates I hat the 
changes observed may be last accounted for on the 
basis of n reduced temperature In spots A detailed 
stud) or the spectrum- of Iron furnishes especially 
strong evldcme In this direction and tho weakening 
of the enbanred lines In tho spot spectrum Is also 
most simply explained on tho same basis The pres¬ 
ence of the Bpertrn of titanium oxide magnesium liy 
dride and cahlum b)drlde Is sufficient to amount for 
the greater part of Ihc unknown fluting and band tinea 
appearing In the spot spoil rum The discovery of the 
existence of a magnetic field In sun spots by Mr Halo 
provides a readv and sufficient explanation for the 
widening of Inrgo numliers of lines In the spot spec 
tmm for which Ihcrc Is no marked change of Jnlen 

■Hy 

An apparatus for making enlarged tracings of sound¬ 
waves Troni a <>)lndrlcitl giupnoplcono re, urd tho 
magnification ranging from 150 to 2 500 times was 
described by F I’roi tor Hall before the British Asso¬ 
ciation fn (he sound waves two elements are dis¬ 
tinguished impulse and resonance which are Illus¬ 
trated b) wavcB from the tomet, violin bugle etc 
Vocal waves are found In groups regularly repealed 
Each group contains a single Impulse from tho vocal 
cords together with ono or more setB of resonance 
waves produced by vibrations of the air in the vocal 
tubes Pitch Is determined by the number of Impulses 
per second -1 e by the number ot w avn groups—and 
Is not affected by the cbnrnctcr of the wnveB within 
(he groups. Tho vowel qunllt) of vocal Bounds Is not 
pecreptlhly affected by the number or form of thn 
resonance waves hut Is depi nrtent upon (heir period 
Icily The rate of Ihc irsrmnme waves niny Is- ealeu 
luted from the length of the nlr tubes upward from tho 
vocal ranis 1 he cahulotlon shows for example that 
the sounds m n ng all rontaln n resonance wave 
whose period Is about 530 The mean rates found from 


for * 575 foe cep GR0 The observed rato for the sound 
of a In the word grent Is 420 and for ths sound of 
a In 'mat 770 wares per second 

Mr Durand, Unliod States Census Director has 
made an ap|ieal to fanners all over tho rountry to 
assist him In securing nr, urate agricultural returns 
at ths rum lug census He liusis fliat farmers will 
keep or provide some sort of written roconl of their 
operations during tho year lint Em li person In 
charge of a fiirm will he naked to slab the m range 
acid value of his farm—that la the acreage and value 
of tho laud kept and cultivated hy him Ihc ares of 
land In his farm revered with woodland and flnnll) 
that Whlili Is utilized for specified form purposes the 
acreage quantity produced and value of each crop In 
eluding grains, h i) vegetables fruits cotton tobacco 
etc, raised on the form In 1909, tho number and 
value of all domestic animals poultry and swarms of 
bees on the form on April 15th 1910 ID will nlso 
be asked to state the number and kind of cvnlmnls 
•old during lino and ths receipts from such sales Ihe 
number purchased and the unonnl paid therefor mil 
also tbo number slaughtered for food and (lie value 
of surh animals The census act provides that the In 
formatloi shall lie used only for statistical purposes 
for whin It Is supplied No publication shall bo 
made by tho Census Office whereby the data furnUhi d 
by ai y particular establishment ran be tile til lllul nor 
•bail *he Director of the Censua permit anv one oilur 
than the sworn employees of the Census Offic e to e v 
•mine the Individual reports Furthermore Ihc In 
formation reported on the agricultural schedule will 
not be used as a basis of taxation or be communicated 
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The Iwpbrmil »f LlqsM Air ul Hutu Bbll* 
!■ the Tmtanl »r tat—nc» of Uu Hill, 

Iht talk of HpnlB r< medio* for many diaoasee of 
tbs skin liai (fiusitl n diligent search for now rune 
dies mors efficient or Ion disagreeable than those in 
common use An <ioch In dermatology mss m irked 
by the lntiodurtlon of Hoentgrn rays utilth exert a 
curative action In many cases of ecaetua attended 
nlth profuse exudation and Intense Itching In 
psoriasis and In many fungona disenses of the skin 
and hair Cathode rays hare pi oven beneficial In 
numerous cases ol lupus and quite recently mallg 
i ant tumors of the skin have Ison cured by these rays 

But In raauy cases treatment with rajs failed to 
effect a definite c ire and llic experiments with other 
physical and chemical agencies were rammed An 
Amerlc an physic lsn tried liquid air and carbon dioxide 
and obtained more or less success In c&sas of tuberou 
lous abscesses moles pimples and superfle lal cancer 
of tha skin Ttas method of treatment Is as follows 
Cotton wool wound tightly on the end of a rod Is 
dipped into the double-walled glass flask of liquid air 
and then pressed lightly on the affc ted pait of the 
skin The skin Ireexcs and becomes Inflamed and In 
from 10 to ( clays the raoibld giowth sloughs off 

But liquid air Is expensive and it also acts Loo ensr 
gc tic-ally An equally till lent but cheaper and mors 
manageable ageint Is arbon dioxide which was first 
employed for this purpose by Pusey hrora the steel 
cylinder which contains liquefied carbon dioxide the 
vapor la allowed to escape Into a glass tube Hers It 
condenses Into snow which Is compressed by s piston 
Into s hard mass This can be trimmed to the else 
and shape of the morbid gTowlh to which It la to be 
applied and thus the freerlng of the surrounding 
healthy skin an be avoided 

The temperatuie of c arbon dioxide snow Is 110 deg 
t while that of liquid air Is abouL - 290 dog F 
The snow ta cold enough however to freeze the skin 
li to a bard white tnnsa In a few minutes Too long 
an application may cause necnsls or death of tho 
underlying tissues The skin subsequently becomes 
slightly Inflamed and a blister similar to that caused 
by a burn is produced In general freerli g and burn 
log produce similar effects on the skin In two or 
three weeks the pari thrt has been frozen falla off 
as a scab revealing skin of quilt normal appearance 
or marked by a alight scar The aiplication of this 
remedy le not attended with great pain In the treat 
meat of facial blqmlshes especial care must be taken 
not to freexe the skin tuc dct|ly the field of appllca 
tlon of carbon dlnxlls snow Is extcnslva Hitherto 
good results have teen obtulucd chiefly In cases of 
lupus bnt small tumois callosities moles pimples 
etc have also been treated with success—Ur Berg 
rath In Die Umschau 
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weight constantly draws him down tho slops in front 
as well as backward In other words be must not 
only keep his balance right and left but alio forward 
nnd bac kward The latter feat be accomplishes by ac 
celerallng or retarding ble bicycle 
The other photograph shows two men Inside the cage 
They rotate the globe through the frictional oontact of 
their wheels with the globe 

thi nut raoroeiA th or iaiuti ookzt 

The accompanying photograph* of Halleys comet 
sere printed from negative* made with the Terkes 
two-foot reflector by Hr Oliver J Lee on the nights of 
September 24 th and September Mth astronomical or 


a this photograph of Halley** asset the arrows 
Indicate tbs polities of tbe eemet At pret¬ 
est the scene* can be sees only through 
a powerful telescope 





THI mST PHOTOSSATH 07 HALLXT I 00KXT 

on tha early mornings of September 25th and 27th 
civil The photograph! are heie published by parents 
sion of the director of the Yerke* Observatory editor 
of the Aetrophyslc al Journal In the October number of 
which magaxlne these pictures are appearing together 
with photographs taken on other dales On Beptem 
her 24th the exposure vu from 18h 12m to 16h 41m 
central standard time on September 28th from 14h 
47m to l*h 47m central standard time The arrows 


shown on the ostgtnal plats an about twsaty-flvs 
thousand Umea u Mat as a sixth-magnitude star, the 
limit of naked-eye visibility The comet* motion In the 
iky at this time 1s comparatively slight end win be 
very much greater later The comet was retrograd¬ 
ing or going westward at this time as seen from tho 
earth (to whose motion this retrogression was wholly 
doe) having ceased IU eastward motion a few day* 
before, 

The omnet his been mtrrometrieally observed on sev¬ 
eral nights with the forty Inch Yerke* tsleScope by 
Profs. Burnham and Barnard On tha Mth It waa 
estimated by Prof Barnard to be of magnitude 14 or 
14 5 with a diameter measured as 10 sec, hut without 
definite boundary The prseeno* of strong moonlight 
ta likely to prevent the observation of tbe comet either 
visually or photographically for several night* aftar 
September 27th 

A Risk StkMl •( Aerial navSgasSea la Vraaee. 

It ta due \o the energetic efforts of Commander 
Bocber who baa succeeded In enlisting the assistant* 
of a committee the members of which are all wall 
known In the scientific world that a spec lal high school 
of aerial navigation baa been organised In France on 
the following basis 

1 All former students of tbe polytechnics! schools, 
tbe schools of bridges and highways and mining an 
gtnesrlng and of naval construction will be admitted 
as a matter of course Graduates or eolence (In gen 
eral physics and mechanics) will be admitted upon 
passing examination In tha drawing of machines 
Other places will be awarded upon open competition 

2 Tbe course of Instruction comprises one echol 
satlc year 

2 The principal courses of Instruction will be In 
all branches of aerial navigation aerostatics and avia 
lion and about motors especially gas motors Tbs 
annual lectures about tbe various topics are arranged 
in such a way that the students will be kept posted 
about all evolutions In serial navigation and of the 
sciences relating to it 

4 Independent of these tonnes of Instruction the 
students will have to execute prattles] work relative to 
Her!*! navigation and to moton 

5 To students who have completed all the courses 
sa well as the technical work and have successfully 
iaseed Ihe examinations the diploma of engineer of 
aerial navigation shall be awarded 

6 Besides the regular students any person may at 
tend one or several rouraes without however partlcl 
pattng In the technical work and wlthont being entitled 
to examinations or to the award of the diploma 

7 1 he tuition foe tor regular students ta $200 Tha 
fees for other persons vary according to the number 
and the Importance of the courses which they desire 
to attend 

It seems only logical that France having been the 
first country to promote aerial navigation shall also 
be the first 
one to organ 
tie a higher 
course of In 
stmctlon 1 n 
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top Every mil uto It makes 30 nvolutlons or 1 800 
la one hour Any p lut of the equator travels a path 
equal to 880 times 1 MH) | n one hour or 1 684 000 Imho* 
1 684 000 

As one mile 1s 61160 inches It meaas that - 

<2 880 

== M mils* are covered In one hour Tbe cyclist ranst 
b* Very careful to keep in tha oaater of tbe path By 
Car tbs greatest difficulty lias In tha fact that bta 


larged and tha star* shown an actually very faint watt sxdtsr*. and then will b* thro* 4 000-k0ow*tt 


non* of them risible to tbs naked syt Th* brightest 
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star In the field at th* left of tbs oomst on sack day, Montreal win b* constructed, with transformer mb¬ 
it of magnitude 17 nr about tea times fainter than the stations and distribution system then Th* pnsat? 
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Th* little tows of WlokfoM Rhode Island U tit* 
host* of s moat tmporuat tad sutcsssful Bah culture 
station. Here I* altueted » hatchery that bee demon 
Anted the poaelbtlttr of saving the lobeter from the 
fete of absolute extermination Tbe conservation of 


eacy that It devoured with equal Impartiality by the 
bleWaa herring and tha arlttocratlo blueflsh For a 
time the minute tranalucent creature born with a 
waolou* appetite ekes out a precarious existence on 
tbe mlcroecopto organlame of tbe sea together with 
hundreds of Its brothers and slaters born at the same 
time. A# In our own world so It la In the lobster 


In the twilight end being most active after dark Hia 
natural borne Is In the crar Its and crevices of the most 
rocky shores and he seldom ventures forth except 
In search of food which Is drained back to hla rs- 
treat The stronger the light the more rautlous he 
becomes and the daintiest morsel of 1 hopped (lam— 
hi* fevorlte dish—will not tempt him Into the light 



Cylinders la which Individual Meters are confined Drying a Il-tbot lobster beg after it has been washed. 

for observation 


this favorite crustacean has b»en a perplexing prnb 
Iem for many years both In America and Europe 
Even lapan has recently taken a keen Intenet In the 
subject Until the last few yoam the most carneat 
efforts to propagate lobsters aitlflclally have failed to 
offset the ravages of thilr emmlcs of the de«p to say 
nothing of the onslaughts of man The steady de¬ 
cline of tbe lobster fishery emphasised the urgent need 
of more scientific methods 
From the moment It breaks the egg membrane and 
emergi s Into the outer world the tiny lohaterllng Is 
at the mercy of every swimming thing—a choice dell 


kli gdom The more active git the most rood and 
grow bigger and stronger than the lesa nimble And 
as soon a a he realises hla superiority the largi r lob¬ 
eter Immediately starts divourlng bis smaller bielh 
ren Settling to the bottom of the water he will 
calmly Betre the one nearest quite Indifferent whether 
It is a near nlatlve or merely a chance acquaintance 
The cannilallsm of the baby lobster has always be<n 
the great eat Impediment to the success of lobster cul 
tore 

But confirmed cannibal tbongb he Is the lobster is 
nevertheless s timid nervoui creature thriving only 


ol day If Uk| jh I to th sin he will wander nenr 
ously about until he finds 1 daik spot 
A few yean ago 1 littu house! oat laboratory was 
started In tl baibcr of Wltkror) under th< joint 
auBpties of Dr »u In verslty and the Mali or Hhode 
Island with flu obp t of studying iviry phase of 
lohatei lift After num rous exp rlmi nls I rof A D 
Mead who wan In charge can to the con luslon that 
the so ret of auccesH In waring fhi young lobsters 
was to k ep the water In n utlnuous mutton thus pro 
tint lug the little creatures Trow call I Ing and swallow 
lng one anotbor 1 his also kept the food In suspen 
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Him. no Hint Hi* fry might obtain It. Simple aa tbla 
Hu!iitlon or tho problem *u, no ono had over thought 
1 f it before 

To prove 1 he 1 om* tneas of tbla theory, It waa do- 
• bled lo experiment with the lobsters, which were at 
1 hut ilm< In Hmull lings The water In the bag* waa 
elirred with nn oar continuously tor alz daya and 
nlKbiH The result waa a brilliant success The evl 
lit ilTIilemy nr thla crude method of alining In 
iiuiliiliilnlng Hie lire of the young try naturally sug- 
gi Hli-d 11 mw hanlcal contrivance for protesting tho fry 
ilurlnt. the wxlremely irltlcal period ot their early life 
l onscqucntly a series of bags 12 tool equaro and 5 
rut d»p waa sunk Into the water and tied securely 
In pinee In each bag near thu bottom waa placed a 
Iwtihluded rotating ran resembling that commonly In 
iiiu over reatnurnnt tablea Theae fana or propellera 
were 1 oiinei ted with vertical abarta which In turn 
won guirad to a gasoline engine When the machin¬ 
ery was set In motion Hie rotation or the fana • re¬ 
nted n continuous 1 urruuL of water directed upward 
from the iKittom of tho bags, the forre ot the currant 
being reudtly inntiolb-d by altering the angle of the 
bludrn Thla ulni primmed (ho accumulation of para 
alt.a on the young lobsters body 

Hdentlsta will tell you Ihul frrm 30 000 newborn 
larva- whl<h represent the nveragn total mass of the 
brood produced by olio pair of lolieters during their 
liretlme only mis pair of mature lobsters nro alive 
lifts r n lapse of seven to nlue yours 1 he lobster Hah 
1 rmen have be. 11 at their wits end to uupply the ever 
linn using d>nmnd of hold and restaurant for thla 
popular sea food Vow It bids fair to become so plea 
tlful us to bo within Ills renob Of the humblest purse 
lit fore Hu lusl Ulotloii of the stirring device at 
Wbkford ll whs he mstam to turn out the young 
fry soon afti r bnbhlng Uut the young lobster at 
l.lrth Is us hdpIcHs hr a human hal.y with only feeble 
means of ]n< muntlnn and no defonslve weapons 
There are many stages In the life of a lobster at each 
of whb h he sheds bis skill or shod and grows another 
It Is not until tlie fourth stage that he assumes (lie 
femlllar form of the lolieter, and la able to defend 
himself to a certain extent 

A successful i (fort wss mode to hntcb the lobster 
eggs wltll tho same stirring apparatus K.luale lob- 
stirs wsro obtained rnnn Newport and the eggs were 
combed off In (ho ordinary ninmier and placed In the 
stirring hags When the propollers were ad In mo¬ 
tion these eggs were gciilly swirled about anil hntihcd 
Into very beautiful yming lobslc rs 
During Hie first three stages the lobsters nwtill near 
the surra. • In nu iiIiiiIchk Jerkv way that remlnda one 
of a wiggle lull I In first stagi lasts iiIhmiI thn-e dals 
the sorond aliout four or live days and Hu third 
uaunlly about five or six dues I-rum nlm to sixteen 
daya are required for (he Inrvm to pnaa from Hie first 
to the fourth atngc 

A most marvelous change of form and an even more 
nalnnislilug t liangu of halilta ixiura ill the third 
molt 1 lie emerging fourth-wing, lobster has the gin 
eral form of the adult 1 he ahdntmn Is no longer bent 
down at right uugbs lo Ibe body bill aa In the adult 
i Mi lids straight behind Hie downward alroki nf 
abdomen which was tho chief means of motion dnr 
lug larval life Is now used ns In I he adult only for 
rapid reticnt All flee pairs or walking legs have lost 
their upi r bruin lies mid the first pair wlilih are now 
tho In „ duirtederlslli ‘nippers are extended 
straight In front of the lund while the lobster Is swim 
mlng III. so slruilurnl changes are accomiuMileri by 
more nidhnl ehnnges 111 hsbllN and Instincts. The 
lobster no Innge r helpless upon the bottom burrows 
under shells or stone* and picks out a homo from 
which it sullies forlh In sesrih of prey In shedding 
Its third skin It has tost off all tta previous timidity, 
and with Us lining entailing claw la ready to defend 
llsclf against all • mm re 

A in w stele of swimming which lasts only a week 
nr Iwo Is now ndnpt.d The tall being «xt< nded 

Btrnlkht Inlilnel die body and the large claws ex 
Undid III fionl or (hi head the lobster swims fur 
u ml III 11 |>. 1 f. 1 lie hi nilgli! anil definite course by tho 
strokes or Hi. Hulmin.ritw Vo trace of Its former 
aimless mileIh 11 mains for the lobster now actively 
seeks rood molds .n.lilies hiiiI r<trouts from danger 
The mllei hut 1 m.Iihs rad In Ultras Infamy has been 
huh 11 did by 1 nti iiulhlng liulepi lull nt youth The 
rmil Hi singe lnh.it. 1 li.s puutcil the nu.sl 1 rlllc .1 period 
of lls Mitlli lir. .ml is y mile lx 11 > r filled for the 
St niggle for exist, mi 1 linn it nnv rnrllcr Blage 
in thi first molt i is In Hi. sm .-coiling ones the 
protean Is I hi mum Hie old skin being Hpllt serosa 
the back hot nun thi Hinricx snd the nlidomeu and 
the body Wrrklng mil through this opening leaving 
the cast-off skin ntlicrap.. I,, 1 m t The actual process 
of moltlm. nciiiplei null „ f H w minutes but occa 
alonallr something ctoe-s wrong nml the struggle la 
quite prolonged ofl-n tin I..l*». r dies In the process 
• 0(1 the THiiod of im.ltlim Is nt in si 1 »erv pnn-irlnua 

v La-' year 2*M Kit. lubsl-m „r die fourth Mage 


coupled singly after being taken otfl of th* hatching 
baga with a tea strainer, ware liberated In vartoai 
place* along the shores of NarreganseU Bay Thau 
thousands of lobsters have more value for the im 
provoment of the local lobster station! than aa many 
millions of larvw of the first stage, with the aettlng 
free of which the experiment stations had previously 
to he satisfied But aven after the lobsters have been 
reared to the fourth stage tbetr future chances of Ilf* 
depend In some degree, on the time and place and 
manner of their liberation. Thus far It has seemed 
best to liberal* them In the morning so that they 
msy find hiding places and settle themsolvos before 
night falls and to scatter them over a considerable 
extent of territory, so that they may not gather in a 
conspicuous swarm 

Kor years the United Stales Kish Commission has 
hatched at Woods Holn Gloucester, and at other 
stations many millions of eggs annually, and have 
set free the young as soon as ixiaslhle after they were 
hntebod But In this ease the fry are distributed In 
drop walur, and nre thus lu less dangur from their 
natural enemies which like tho mummyrhog and the 
shrimp abound In shallow water The apparatus used 
In hatching ut \V<khIh Hole Is the McDonald Jar Into 
whlih th. eggs are plated Immediately after they are 
combed from the females lu thla they are kopt 
swirling sometimes for weoka by a lonstaot stream of 
Halt water 

The lobster ranges from Labrador to Delaware, and 
Inhabits the wAlcrs from tho very shore to a depth nf 
mure than mu hundred fathoms II Is thus confined 
to a strip of llic Atlantic Ocean about | 3Oil miles long 
and Ht Hom> pnlnla ns tho coast ot Maine from 30 to 
upwsrel of 30 milts wide The uunilier of iggs or 
seed tarried by tbo female on Ibc under surface of 
her tall varies from 10 000 lo 20 000 

At Whkforil Hu young lobsters are raised from the 
egt, to imilurlly In order to determine not only their 
leablts and iiitulremcnta ut various stages and lu vnrt 
oils seasons but to ascertain ns marly as possible the 
normnl niti of growth Wlwu the fourth stage la 
rent hed n mini Is r of lobsti rs ire put Into e urs pro¬ 
vided wllh sand, gravel and seaweed to stimulate ns 
tloeoly as jiosslble tho natural environment The side# 
of tho cam are modn of galvanised Iron seroenlng 
which allows a free circulation of water 
During the summe r the core an suspended Tram the 
house boat or from duals so that the water In them 
Is ahout eighteen Inches deep In the fall they are 
provided with tight fitting covers and sunk in the 
channel In from eight to ton feet of water, and left 
11 lulls)orbed until spring The lobsters are frequently 
fed during the summer ou 1 flopped Hams fish and 
several other varieties of food hut In tho winter no 
food Is given thi lit although they limy obtain some 
food from the water or frcun Ihn animal organisms 
wbbh grew In the rar Tho care seem tn furniah a 
natural cnxlrimme nt for not only are the lolwters In 
a braltby londtttnn but Kuwccd oysters elsnis, nius 
w Is shrimp tnntialrs barnacles various spot linens 
of marine worms and other animals grow Insldo of tho 
i are as rapidly and normally os In oilier places 
An Interesting part of the work at Wkkford Is tho 
llbcratliih of a number of liilartnre with copper tags 
nltiuhcd In them Last summer 210 were set free 
with tags laarlng 11 number and the words 'Return 
to tbo Rhode Island 1-iab Commission " Thirty-six of 
tho lags were nturned by lobetermen with the dato 
and plate of capture and valuable Information on the 
movements of the lobster* was thus obtained Although 
tho greater number returned had not wandered far 
sonu hnd made their way southward for several 
miles Tlw lobster tie-Firing tho lag 76" shown tn 
the photograph which was raught ono mile southwest 
of Beavor Tull hold* the Tecnrd up to date for fast 
traveling having covered a distance of ten statute 
miles lo less than eight days 


Ogirlal Helnoruloaleal Nummary, New York, N. Y,, 
Mepienalier, IPOfi 

Atranepherh pressure Highest 80 48, lowest 29 81 
moan, to 10 Temperature Highest, 79, date, 3rd 
lowest 48 date 2«tb, raeau of warmest day, 74, date, 
27rd, coldest day 68, date 28th and 29tb mean of 
maximum for the month, 73,2 mean of minimum, 69 
ahsoluto mean 66 6 normal 66 4, dsficlcnty compared 
with mean of 39 yeans OR Warmest mean tempera¬ 
ture of September 72, In 1881, coldest mean, 61 In 
1871 Absolute maximum and minimum of September 
for 39 years, 100 and 40 Average dally exce** since 
January 1st 11 Precipitation 2 66, greatest In 24 
hours, 0 88 date 87th and 28th, a enrage for Septem 
her for 39 years, 3 61 Accumulated deficiency since 
Tiranary 1st 0 96 Greatest precipitation 14 61 In 
I8R3 least 916 in 1884 Wind Prevailing direction 
northwest total movement, 7,333 miles, average 
hourly velocity, 10 3 maitaum velocity 45 miles per 
hour Woather Clear days, 10 parity cloudy 1 
cloudy 11 nn which not Inch or more of precjptlatloa 
occurred 7 krest light, #9tb 


&avv**p0n&ftw** 



I notice In your last week's issue «n Interesting de¬ 
scription of a plan for anchoring down floor* ot locks 
in the Panama Canal, to prevent lifting and Injury by 
upward preeaure of seepage water 
As on unbiased bystander, “watching the game," X 
venture to suggest that ear possible pressure of the 
kind feared could be easily relieved hr providing mail 
openings at intervals In tho floors of locks, with steal 
tubes extending vertically from upper to lower sur- 
faces, with valres which could bo opened to allow sesp- 


Sucb safety valves could be Inserted with very much 
lets expense than anchorages proposed. Would some 
or your readers Interested In hydrostatics kindly point 
out any practical objections there might he to stteh a 
procedure T R- Amg-raono. 

Rock Park, Ramona, Cal. 


To the Editor ot the Sous anno igcuoa 

Will Mr Bdlon Do Leon kindly give im his authority 
for him "consanguine groups"? The more the habits 
and customs of primitive peoples are studied, tho 
more It becomss apparent, 1 believe, that they bays, 
and bad strict rules preventive of all dose inter¬ 
breeding I am not In a position to name authorities, 
but have just been reading John Rhys’s "Btndles in the 
Arthurian Legend," la which, referring to such mat¬ 
ters, he says ‘Celtic mythology falls lo carry us 
back to a state of society where It could have been 
possible “ (See page 217 ) Mr Bckles’a Isolated com¬ 
munities were bad enough, but now we have Mr D* 
Leon's family groups, all the daughters of which were 
wives of all the aona, yet science la emphatic In teach¬ 
ing that all Inbreeding whether of plants, animals, or 
man ia fatal, and leads to the degeneration and ax 
Unction of the race And Nature confirms the same. 
These gentlemen greatly exaggerate the conditions, 
I think or surely we should all have vanished oil the 
weno iiutnrles agol If ‘‘consanguine groups” ever 
existed It muBt have been In the very Infancy of the 
rare and certainly could not be placed within the last 
26 000 or 19,000 years. 

Should it be true that it la next to lrapoealble to find 
any two Englishmen who have not an Innumerable 
number or anreatora In common then It can only be 
a question of time when the same truth would apply 
lo all human beings We era told that everything is 
possible In this wonderful world except logical contra¬ 
dictions, are not these theories a fair example of such? 
Isolated and consanguine groups would tend to keep 
the prunera) population so parole and so cut both ways 
In sny cose the problem as given In my last letter 
In your Issue nf September Ltth remains unaffected 
Such a rime of Intermarrying as F W A specifies 
must surely be very rare Indeed* 

Doubtless the Intermurrylng of relatives explains 
mmh of the puala but It will not bear all the weight 
some or yonr correspondents are willing to risk upon 1L 

1 -os Angeles Cal A K. Vknvibo 


Tbs Correal Su epic menu 

Just now the popular conception of Pulton la that 
of a man who Invented steam navigation. A critical 
consideration of what he really did Is presented In 
the current Sumyuhjcr No 1761 The very hlgn 
power which Is now demanded of naval ordnance, espe¬ 
cially the main armament of batUeahlps, has led gen¬ 
erally to a consideration or the utmost Importance— 
the life ot the guns. Thla question will be found ad 
mlrebly discussed la a thorough article. Well-equipped 
experimental laboratories are Indispensably necessary 
fur the progress of aviation One of these Is the Aero¬ 
dynamic Institute of KutchiDO, which Is well Illus¬ 
trated and well described Steam turbines may be 
governed In several ways, which sro considered In a 
carefully prepared article. The Admirable rfowsxf of 
Importance In the Intarnal-cani bust ion engine begun in 
a recent number by Mr H B. Wtmperls It continued 
The old dusty road thht winds from the landing of 
the village of Capri to the- mountain top behind the 
village will no longer be used by the tourist A cable 
railway now takas Its place This railway la described 
and Illustrated R. Sherwnld write# 00 some decora¬ 
tive* designs derived from th* polarisation figures of 
quickly-cooled glass. Prof U Jaloustre contributes s 
Simply worded article on catalysts. 0 Bapitanitr dls- 
cuiwea building methods In tha earthquake regions. 
The makers of are lamps hare several times devised 
more or lore ingenious lamps, in which' the clockwork 
or motor by which the carbons Are moved sS they 
are oossnmed U suppressed Moat recent attsttpts of 
this kind are to he found in th* Beck are lamp, width. 
Is described in tha Svppucmriit Oilv*r Light coated, 
ntss a suggestive article on the making of. automobile, 
repair*. 
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'ijjtijpft wnwiiio iwuMittnB long gom 

' M tk» llhurtrotloo, Bi* l, y a U the tvth'i axis, 
*4 «U«h II rotate* wm reformat to the *w, la M 
Marl- at mem or clock time. ThU axis la purely 
lllagteary, yet tha fixity of 1U position It one of the 
fkMtxnental facts In astronomy 71 m tame remark 
MtUae to the earth’t rotation on thli Imaginary azla. 
tjVen uro remember that the earth la nearly aa heavy 
ti£* hall of Iron, and that the surface velocity at the 
^mtor la about 17 miles per minute, wo can form 
oiks conception of this uniformity Mathematician! 
mod us to conclude that this rotation and Its axis, or 
eaater line of motion, are not eternal aod that they 
krfjl change, but for the historic period we may con 
*Mer them uniform and permanent Finally, they are 
tki nearest to absolute uniformity and fixity that we 
fcttnr ot A minute elowln* of tho rotation would not 
disturb anyth Inf, beyond keep Inf the astronomers busy 
correcting thetr tables, lnoludluf those ot our erratic 
Delfbhor, the moon 

Old yon over think what would happen if the axle 
of rotation changed a little? Tfie polar diameter of 
the earth la about 36 miles shorter than the equatorial 
diameter, therefore each pole Is ‘'flattened’' 11 miles, 
So the section of the earth. If spilt through the plane 
of a meridian, would be elliptical Remember, thla is 
die sea level form of the earth Now 1 let us suppose 
the axis to be changed eo as to reduce the latitude of 
New York by bringing the new equator nearer to the 
city The dty would then be covered by the waters 
at the Atlantic and the land near the new polos would 
bo left high and dry That Is, the ocean level would 
rise on New Tork and fall at the new polar region 
OO this assumption—that the axis could be changed 
on the meridian plane of New York—two very lnter- 
ssring and Impressive questions arise 

1st. What diminution of latitude would raise the 
waters of New York Bay one thousand feet, and thus 
cover the city with Atlantic water! 

. tad What Increase of latitude would lower the 
waters of the bay forty feet and leave all New York 
docks simply mud holes! 

Clearly It Is perilous to disturb the earth’e axis. 

Refer to Fig 1, where tbo sun A Is shown on the 
Mne at the spring equinox An observer on the equa¬ 
tor at B would see the sun on the celestial equator 
}Ust where be Is, that Is half his face on each aide 
of the celestial equator An observer at the North 
Pole y would eee the sun the breadth of hie face 
higher at B than his real poeltlnn A An observer at 
8 would see him at C This Is caused by the refrac¬ 
tion ot the sun’s rays In passing through the a tin os 
Jhert, and It Is a remarkable fact that the average 
amount of this refraction at the horizon Is just about 
the breadth of the sun’s face, 10 that the three suns 
seen by the observers NEB would touch one another 


Now let us assume level land within the Arctic circle 
and that we have built an astronomical observatory on 
tbo polo To make things balance. let the observatory 
be butlt lu the form of an Irish ‘round tower" How 
would wo know the location of tbs polo so that we 
could build an observatory on It! "Oh " you say, ‘ that 
would bo easy Just build It plumb under the pole 
star" Not at alL If wo did that, we would 1)« about 
IS miles from the pole The reason of this Is thst 
tho so-called ‘"polo star” Is only tho nearest bright 
star to the “polar point,” This popular pole star 
makes a dally circle around the "polar point" about 
times as broad aa the sun ■ fare and we must 
make the Sharp cons of our round tower point to the 
center of this circle Then we would have a "pole" 
worth speaking about 

Sitting In tho top of this tower what would you see* 
Tho sun sweeping around the horizon once In 24 
hours, but a little higher each day In a grand spiral 
course In the celestial sphere, as compared with tho 
horizon in a little over three months he would be 
above the borlsoA U& degrees, and this would be the 
middle of the "great day"—and the longest day at 
N«w York. 

Ws an now In a position to make some wonderful 
and unusual experiments and observations. One of 
the delicate experiments would be to determine the 
length of a pendulum heating second 1 at the pole This 
would enable the mathematicians to correct their As- 
nrei aa to tho form aud denalty of tbo earth, two mat¬ 
ter* of gnat astronomies! Importance In this oh 
wrvatpry Y» would determine any meridian such as 
Ortsawfob and get Its Ideal Urns aa easily aa In ary 
observatory south. Mom stand with your hack to the 
pole (found tower) faring south on the "flret raerld 
ton" and walk down this meridian a little over three 
had OMdudf miles tfl*yon opna to* rinds of latitude 
*4 miles la rircu m fstsuod 0 Fig. 1 Now face west 
with your right hand to tho pole, mad stand there till 
: your shadow points straight to the pole. This would 
1 *** soon ht tirweitwlch Start wafting du* west on the 
0 M at the rat* of one mile par hour. As you 
.Uwafei wbot chaacss would you sea? Now* whatever 

SfojWsr «»«4« ******* North 


Pole (round tower) and the sun would oppehr to stand 
stlH In the sky. You could see wily the motion of 
your feet over the ground. What were you doing dur¬ 
ing this 24-hour walk! With respect to the sun you 
were not moving, but simply treading the ground with 
your fast On this 24-mlle circle of latitude you were 
walking one mile an hour wit but as the earth ro¬ 
tates one mile an hour cost on this circle you were just 
neutralizing Its motion and making no headway with 
reference to the sun Let us now go out to a ilrcle 
ot latltuds of 48 miles circumference 0 P, and on each 
of ths 24 meridians here draw a circle two miles di¬ 
ameter These circles would Just tourh one another, 
as shown on Fig. 2 Set up a flagstaff In tho center 
ot each of these circles. Divide each circle Into 24 
hours, marking 12 on the meridian, on the elde of 
each circle toward the pole Only the Greenwich and 
New York dials are divided In this Illustration You 
have now 24 sundials, each one giving ihn local time 
of Its meridian, and It would be noun on otuh merl 
(lion when the shadow of the staff pointed straight to 
the round tower on the pole Now couslder the shadow 
of our round tower observatory at Greenwich noon 



rig 1 — ATT AS Iff T POUTIOg Ot THE BOB AT THE 
XQUATOX AID AT THE POLES. 

whou the staff shadow points to the pole on the inert 
dJan of xero, then the shadow nr tho sharp tip of the 
tower would fall on meridian iso degrees and Indicate 
midnight, or 24 01 lock on that meridian and ho for 
all other meridians We would thus have noon and 
midnight on each of the 21 meridians every clay There 
24 dials would read consecutively one hour apart 
This 180th meridian 1 b the theoretical ‘date line, or 
beginning and ending of a date Hlnce a day la always 
beginning and ending at the 180th meridian you 
could walk from to-day Into tomorrow or from to 
day Into yeulorday as often aa you plnucc-d Rut If 
you sat In tlm center of the observatory on (ho pole 
you would have all times In the 24 hours mid no par 
tUular time No local time—no mirth engt 0 r west 
You could move ouly south ut the llist move lour 
parallel of latitude would be a point Your meridian 
would bo all tho meridians—and none of them' Any 
wind passing over tlm polo would blow from the south 
and also toward the south at the uaimi tlimc If you 
tried to go farther north you would he going south 



Pig 8.-DIAOHAH nUJITBATlIQ AH0MAL1I8 OP 
TIME AT THE POLE. 

These suppositions have been made for about tho 
middle of the great polar day, but this day Is worthy 
of some attention. Probably you suppoeo that It moans 
simply six months day and six months nlglil You are 
wrong As shown above. In connection with refrac 
tlon the snn at (he aprlng equinox Is clear ubote tho 
horuon and ths same Rt the autumnal equinox, as 
shown In Fig 1 If you will add to this refraction 
the alight dip of the horizon, aa seen from tho tower 
observatory and also a few days of twilight morning 
and evening of the 'great day, you will havo several 
days more than, half a year But this la not all for 
the son 1*. almost four days more than half a year 
above the celestial equator that Is four days longer 
than half a year between the spring snd autumnal 
equinoxes All these lengthen the “great day' no 
that It would be a good practical working day of about 
■even months Remembering our assumption of bml 
land and clear weather In the polnr region the appnr 
nnt motion of tbe eun would be wonderful He would 
appear simply to rise straight np and then down but 
his dally course around could be observed only by 
shadows, or from the observatory no that In.the open 
tor a short period, he would appear absolutely fixed In 
lbs celestial sphere. 

Hoar would tbs moon behave? Leering Ok great day 


■he would be only above tbe Itorixon along with the 
SOS, and uhow only third quartet — dark—Jirit quar 
tar, wo would be Invisible In the glare ot the eun 
Let us now assume about the middle of tho great night 
The moon would rise la the Oral quarter, and as she 
slowly climbed up hor face would come nearer to bring 
full till In a little letcs than seven and a half days 
aho would stand np full at her culmination of 23^ 
degrees above the horizon Rhe would sink at the 
same rate, gradually coming to the third quarter aa 
She set To USB popular language the moon would 
rise half face bright—creep up to rull tare—uucl then 
sink to half farce again as she cu t remaining up stead 
lly for nearly fifteen days Luring the time elic was 
visible aho would sweep the hoavena—compared with 
Ilia huo, not onco In 24 huurs—but once In 24 hours 
and 50 minutes This Is caused by her moiuhly mo¬ 
tion which Is againil her apparent motion In the sky 
We thus see that tho moon rises and acta each lunar 
month Just as the sun rises and acta each equinoctial 
year City people do not notlco this very often but 
the old farmer iicocIh the moon and pula It In round 
numbers the moon rises three-quarters or an hour 
later every night” All this Is tho average an observer 
would eee but by using Instruments he would And 
many variations In tbe moons motions 
Let us suppuBo that the moon has set thus leaving 
us In the black polar night till the next moon about a 
fortnight hence Wlmt motions would you look for In 
ihe alars’ None whatever, the whole celestial dome 
would appear to stand still dav after day Btare near 
the horizon would slay there and those overhead 
would show no inotluu But It you went Into the ob¬ 
servatory uml turned a (clem nice on any slur you 
would find It moving horizontally Stars at the linrl 
zon. would move Ihn fastest and ns you puluted your 
trlesenpe higher uucl higher the v would more slowti 
and slower till you reinluil the ]s>le star ’ which ur 
noticed above, would move lu a Utile circle of less than 
2'4 degrees tlm re liter Ik Ing the polar point 'denel 
plumb' under which stands our observatory This 
slowness and IuhIiiukh of I lie yuilans stars Is caused 
by tho fac-t that tiny all make u horizontal circle In a 
sidereal day of approximate ly 21 hours r >0 minutes 
If you wish more Information About this sidereal day 
—the 24-liour sun du> and tin moon day of 24 hours 
oud BO minutes—you must go to youi cyclopodia nr 
still better call ut tin Nnval (Iliac rvatory lu Wash 
lugton, L C as span cannot Is. taken here 



noWMtand dealers and the Be pflemkfti la not designed 
primarily for newsstand circulation Hence this opln 
Ion of its virtues addressed to a class of denlers who 
are not likely to be Interested In lta editorial media 
Is all tho more acceptable 


From a report of comparative testa made by an 
American trunk line on Ihe now ferrolllanlnid steel 
rails and those of the Brsoemcr type It Is noted that 
the wear on the former showed 1 IB pounds per yard 


as agaluat 4 18 pounds per yard on the latlei whkli Is 
nearly 309 per ccut In favor of the ncy alien t« > I 
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FLATUS A TILLO IT 01 

At a recent concert In London one of the programme 
features »u i vlolonrello eolo, rendered In conjunc¬ 
tion w 1th the auxetophone " the Invention of the Hon 
C A Parsons of turbine fame. Through the courtesy 
of the Inventor we are enabled to describe and Illus¬ 
trate this novel attai htnnnt to muslral InstrutnenU 
when liv thi tone or the latter, to which It Is attached. 
Is iippm lahly Ini reaaed by means of a current of com 
linssed air 

Thi oiixetophonn may l>o beet described as a comb 
or iniiltlple-reeil valve of aluminium which comb Is 
hlngi tl In such n manner that each tooth of the comb 
(an vibrate at a variable distance from a correspond¬ 
ing slot In a little bos to which compressed air Is sup¬ 
plied at about five pounds pressure The farther away 
the tooth are from the slots the greater Is tho flow of 
air and t>h r pivia. The flow of air Is controlled by a 
valve and when laueed to vibrate the air transmits 
torrespondlng sound waves Into the trumpet 

When the auxetophnne Is applied to the 'cello or 
any other stringed Instrument 
thi valvi Is i mini i ted by a rod 
of nliiiiifniiim with tin bridge 
of I hi instrument Thus the 
valve is mused to vibrate In ac¬ 
cord with the charm (eristic tone 
of the Instrument The sound 
Issuing from the trumpet 
though In inuny roepcitg Identl 
cal with tliHt of the Instrument 
Itself Is at the same lime richer 
In i hnracter and greater In vol 


In the accompanying llluatra 
tlons the disposition and details 
of thu appnratun arc clearly 
shown A special hnr Is carried 
ai rose lbs sounding box of the 
Inslruuiiiit |o support the mill 
Hpli reed vnlvu nnd Its box The 
i urn lit of tompreswd sir enters 
the box at Its lower end Tho 
aluminium lonneitlng rod be¬ 
tween the vulvi end the bridge 
cf the Inslrumuit Is clearly 
shown 

I he Hlr Is louiurmiHed In a 
small porlnhle ij Under The 
carrent first pumas through a 
pressure gm,u at the players 
foot the dial of whlih can he 
Instantly and easily read and 
followed Irom the pressure 
gage it passes to a small air 
filter which removes all sus¬ 
pended Impurities Then It 
pusses to llm lower end of the 
valve box mounted on the In 
strument Between the pressure 
gage and the Alter Is a small 
pedal, by means of which the 
player ran modulate the flow of 
the compressed air by means of 
his foot 

The horn Is mounted on a 
stand beside tho Instrument and 
a flexible pipe coupling connects 
tho valve box of the Instrument 
with the horn The valve mech 
anlsm support Is so made that 
It ran bu attached to or detach¬ 
ed from the Instrument In a few 


Thi problems confronting a publlo pure milk (ap¬ 
ply are only too wall known. The greatest difficulties 
arise from the fact that trade milk la drawn from so 
many quarter* and such a varied assortment of sources 
and then promiscuously mixed, that even If the supply 
from one set of cowe should be pure, It la Immediately 
contaminated by Its admixture with th« product from 
other doubtful cattle Sterile milk In the generally 
a< copied ecnae of the word Is practically Impossible to 
obtain Numerous methods have been evolved for 
treating milk so aa to render It perfectly innocuous 
Scalding or boiling are the most commonly favored 
means fur destroying germs but hest destroys ths 
character of the article and In artificially fed children 
It Is Invariably productive of rickets and other serious 
Infantile maladies In pastanrlslng milk no two dairy¬ 
men adopt the same degree of temperature 
Within recent years the tendency baa beep toward 
tbs use of a powerful antiseptic rut* u hydrogen per- 
oxide. Although highly successful In Us remits, the 



Hi 1 -A ello with the auxetopbone attached 
which delivers the wound waves to the trumjiet 
On the floor Is n pedal for modulating the air 
pressure, u pressure gage, and air Alter 


Hi. I —View of the Instmmeat, showing 
mounting of the valve mechanism and alu¬ 
minium connection belweea the bridge 
of the initramsat and the valve 


At the concert 

tinned, the possibilities of the 
Invention were very strikingly 
evidenced The tone of the In 
stniment whs appreciably fuller 
iliher and stmimir when the aaxetophonc was at 
tat hid the hnnnonlrB were clearer and the high 
pitched notes were more clearly defined than Is pos¬ 
sible without tho attnihmcnt In the fortissimo pass- 
egos the tones had a solid welt-raunded ring of great 
volume while In plHnlsalmo the expression of the 
artist was well prnduiul with a softness accompanied 
by dlsllmt t bn 



from Urn milk. Tbto operation not only twm Aft 
particles of dirt suspended In ths milk more sffeotlvaly 
than ordinary filtering, bat also ssrvaa to srreet any 
bacteria that may be adhering to tho foreign artlokm 
and to the minute motto of the Usaacn Of tho tm 
which are always present In milk. It may ho mm- 
tloned In passing that inch cleaning tho inventor mgta- 
tains to be neceoaary in any milk treatment, alnos ex¬ 
periments have proved that the haoilll adhering to 
these different particles are the most resistant Strife 
ins Illustration of the extant to which dirt Is praomat 
in milk Is afforded by the amount of residue that la 
found In the bowl of the oentrlfugal cleaner attar tho 
raw milk has passed through 
From the cleanser the milk passes Into a water- 
jacketed glased earthenware vat. in which It leuslvsa 
the predetermined quantity of hydrogen ponoMs 
(HA) The temperature of the water jacket sen he 
raised to the requisite degree and maintained thereat 
merely by the admission of steam Tho Tl* to dried 
with a mechanical stirrer, which Is actuated from time 
to time to create and maintain 
a homogeneous mixture. Ths 
peroxide is perfectly harmless 
when taken In small quant!ties. 
The amount need by Dr Bpdde 
Is very minute The chemical 
la added to the fluid when heat¬ 
ed to the temperature of in 
deg. F 

The effect prodqoed upon the 
milk by tho hydrogen peroxide 
la that the ansyme estates*, 
drat Isolated by Loews at Wash¬ 
ington In 1801. attacks the hy 
drogen peroxide, nnd tmmedl- 


and oxygen. The result la that 
the one volume of oxygen thus 
released—hydrogen peroxide 
constats of two equal parts of 
hydrogen and oxygen—Immedi¬ 
ately seises upon another atom 
of oxygen Consequently, for a 
very short moment the oxygon 
la In the form of ante atoms, 
and exercises a far greater In¬ 
clination than ordinary oxygen 
to combine with the oxldliable 
substances present, which faot 
explains the well known power- 
tul oxidising qualities of ths 
hydrogen peroxide. It la li ft, 
peratlve that the H.O, be cheraF* 
cally pure 

The product has been sub¬ 
jected to prolonged searching 
testa by eminent Swedish, Da 
nlah Austrian and German sol 
sntlsti and bacteriologists, who 
have pronounced an eminently 
favorable verdict thereon Possi¬ 
bly the moat striking of these 
Investigations were those car 
tied out by Dr Tb Begtrup 
Haneen at the Sllkeborg Tubercn- 
loele Sanatorium In Denmark In 
comparison with raw and pas¬ 
teurised milk. The results of 
thoea observations were com¬ 
pletely satisfactory It was 


Fig. fe—View of the 
looking an the delivery aide sf valve 


t the p 


1 good nutritive value, 
and In certain cases of guttle 


pasteurised mHk, while no 111 effects arose from ths 
method of sterilization. Its greatest advantage, how- 
i Its sterility, white ths tart that It Insured 


of the ti 


Timber Is m 
sre e-ipumlvc 
the malinger o 
fouutl It nermann i 
lieu of fence imam 
O suitable 1iiu,th» in 


nt Tucson Aria and fence posts 
cntlj states the Industrial World 
ie ruraon Rapid Transit Company 
Hiring some wire fencing and In 
i lot of old boiler lubes 
holes In them to attach 


the wire renting Hi made some convenient gates by 
tttdtng f Inrh tubes inutile of 4 V, Inch tubes the col- 
topalbte tubes serving the purpose of cross bars. Re¬ 
cently, In sinking a well for power-station circulating 
water, he ntlllsed the shells of two water-tube boilers 
sinking them one above the other to a depth of 38 
fret 
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use or antiseptics requires care, si nos otherwise the 
requisite effect Is not achieved or the taste of the milk 
Is quite changed A Danish chemical engineer C 
Dudde, D.8c, of Copenhagen, has for some time been 
prosecuting his Investigation along these Unee and 
after prolonged experiment has succeeded In evolving 
a process which has received the Indorsement of such 
eminent bacteriologists as Prof Von Behring, Dr Rl - 

deal, Prof Tanner Hewlett, and other well known The wlrelea ____ ___ 

luminaries at ths leading Institutions of Europe. So • ooaat established by the Mareml Com pan y sail* the 
i ffectlve Is It In IU application, that buddeised milk, Lloyds have been taken over by ths British Phot Of- 

** It Is generic-ally termed, la becoming extensively flee, end hereafter win be operated by ths government 

consumed not only In Denmark but other European The long-distance stations, however, at Poldha. Corn- 

countries and Great Britain wall, and Clifton am not Included In the t 

Although It appears somewhat elaborate In eompari- 
•on with the popular dairy methods, the process Is so 
Inexpensive ss to enable the purified milk to be eold 
at the customary price The milk upon eoBwtWn 
from the. various farms Is brought to s central depot, 
where It le raised to s temperature of 118 deg In 
this hasted oonditloa It pa sews through n < 
cleaning machine similar la deelgn to s separator, hot 


and still belong to the lfarconl Company This mot of 
the British government will no doubt mark ga Im¬ 
portant step Id ths commercial nan of wlreleoe taler 
rophy, because the Marconi Company has heretofore 
refused to eommnntoeto with tossats aot eqnlpped with 
toy 
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Mnn i vonua is no. 

OB* 1* admstomgd to thllik of mining operations u 
bstng oanductod deep in tho bowolt of the enrtb, nod 
pf minora working in cramped position* end nn nn 
wfesfsjomo atmoaphere of powdorsmoko and grime. 
In Utah, however, mining operation* are conducted (or 
the recovery of metal on a truly enormou* scale, out 
In Ood'a good air and sunlight, in the conne of 
which a mountain ia being leveled instead of cavern* 
being hollowed out within the earth's crust 


Scientific American 

years later tbs Utah Consolidated Copper Company, 
with that mine as lta principal asset, made a profit of 
12,760,000 In a year, and is still making an increasing 
output 

Copper 1* the determining factor that hat made all 
the difference 

In 18M Mr Newbouse secured sufficient capital to 
erect a cyanide plant, and the mine was a fairly profit 
able gold producer for a time, but profita dwindled and 
ceased, surplus capita] evaporated and total failure 


that mine, now known as the Utah Coneolldatad Cop¬ 
per Company Prospecting on tbeee revealed an enor¬ 
mous lenticular deposit of copper sulphide formed 
by replacement In limnetone and even tbla was not 
the limit, later Investigation showing hundreds of 
aores of old Igneous Intrusive luonsonite to bnve been 
Impregnated with copper solutions possibly by the 
same later eruptive action ns i nused the replw emonu 
This forma the property of the present Boston Con 
solldated Copper lompan> and the mountain now be- 



Aerial table tramway sending down to the railway ores from the One of the “benches” above the tramway shown in frontispiece 

Utah Apes mine. of this Issue 


Nor era the unusual even sensational methods of 
mining adopted the only Interesting features In the 
history of the Boston Consolidated and adjacent mine* 
et Bingham Cation, Utah tn all the history of raining, 
always faaalnatlng by reason of Its surprises there Is 
no story more romantic than that of tho transformation 
Of the Highland Boy on the verge of failure as a gold 
mine, into one of the largest topper producers of the 
world 

The Iron gossan outcrop In Bingham Cafion hail long 
been a total landmark, and was known to contain gold 
to the value of <4 to f8 a ton but In a very refractory 
state, In 1825 the Highland Boy mine upon which 
oonalderable development work had been done, waa 
offered for eale as n gold mine for 2800 000 and re¬ 
fused after examination by a Montana syndicate Ten 


seemed imminent, when toward the end of 1897. rock 
that was going over the dump as waste was found to 
contain 8 per cent of copper The lowest development 
adit bad penetratod a large body of Iron pyrites eon 
mining enough chalcopyrlte tn bring It up to the above 
value 

Prospecting in the same neighborhood by Col K A. 
Wall’s associates disclosed a great laccolite of mon 
sonlte porphyry half a mile long and extending well 
up the mountain ridges containing—If everything as¬ 
saying over 1 C per cent ropper la i ousldered as or*— 
over two hundred and flfty million tons 

The overlay of the Highland Boy sulphide deposit 
waa also round to he largely Impregnated with copper, 
and this led Mr Newhouse lo acquire large holdings 
adjoining hut not Includnd In tbs combination owning 


lug moved as shown In otir frontpage Illustration 
Operations were commencod upon the underground 
sulphides assay tug as much as 8 per rent of copper, 
but It waa at first a question whether the higher lm 
prvgnattons lould be mined at u profit Ore carrying 
ns little a* 1 per rent hod been profitably mined at the 
Atlantic In Michigan hut that wua native copper 
whereas the Blnglram deposit wiih all sulphide On 
nuonnt of the (alter being so readllj aneanlhle how 
iver practically no shaft Sinking or pumping being 
required It was very i hcaply mined and with the 
present stripping methods breaking enormous quantt 
ties of rock at very low i-ost a hamlaomo profit over 
mill and smelter losts Is shown 

I he solid sulphide ore mined Iwlow still pays for 
the operations on the mountain ti>l>, oro being sloped 

















282 


Scientific American 




from three underground level! In a deponit at some 
i>Ju< ck 1U0 feet wide. Tbe ore la discharged from the 
upper to the lower leveln by chute*, and from the 
lowest directly Into cars of the “high Una of the Rio 
(.rondo Western which convey 760 ton* dally from the 
liouion l onsullilHtcd to the emelter of tbe American 
binelllne mid Keflnlng Company at Oarfkeld 

I lie stripping operations at the lop of the mountaia 
Is gun with the n moval of waate rock overlying the en- 
111 lied monzonlte the ground having been leached of lta 
tulucR to a depth varying from 30 to bO feet Thla 
waste la carried round the mountain and dumped on 
the fur aide, wkuro the ore body lies lower and could 
nut bo c.vi muaJly mined by removal of tbe overlay Now, 
however enffli lenity rich ore to be Bent to the mill Is 
being stripped in the same way and sent down by the 
tramway shown in our Illustration the whole of the 
rwk exposed by each blast being carefully sampled 
and aasuyed mid sorted accordingly 
For the stripping oporatlous Ova steam shovels were 
first sent up (he mountain by a specially built railroad 
w Ith numerous awlU bbocka. 

Tbe hilltop Is laid out In four benches from 40 to 
12U feci high thi highlit bench being kspt farthest 
tub an that ruck blasted Lliern does not fall upon 
and Impede the tracks upon tliu bum h below Well 
drilling niiuhlnrs are used to drill Cinch holes 3fl foot 
upart In u Hue as far back from the fare of each bench 
up the explosive will break When the boles roach 
the level of tho bom h below they are pumped nut and 
‘sprung* with 26 mirks of 40 per cent dynamite again 
with 60 sticks and sometimes again with 76 or more 
This makes a chain 

W at the bottom of . - 

tlio hole large enough I 


(aneously by dec tried 
ty and the whole race 
uf the bench Is inmial 
and shattered so that 
It can be handled hy 
I he Ntoani shovcla On 


A MW AUTOXAtlC tXJOTUO SMAUM CTRM 
VOX XATT.BOAlto. 


An Important development In automata signaling 
for railroads has recently been Introduced In Ureal 
Britain by the Great Western Railroad, the foremost 
trunk line In the country Despite the elaborate no- 
ture of the block system, aud tho Btrlct rules told 
down In connectlou with lta working, several accident* 
have recently occurred In the country owing to the 
ordinary semaphore signals especially those at the 
dletant point being Inadvertently overrun by the engl 
neer more particularly In the case of express train*, 
the mlHhap belug due to the signals being obscured by 
fog, snow or rain Notwithstanding the excellence of 
tho block working this dependence upon the human 
element ho* proved its wenkrel link The Board of 
Trade depurtmenl of the government which ll re¬ 
sponsible for liiHiirlne the safe operation of railroads, 
has long advocated the adoption of an automatic 
signaling system whereby the engineer 1* given on his 
engine not only a visual but also an audible Indication 
or tho condition of the section upon which he 1a enter¬ 
ing at an) lime since It Is realized that the momen 
tury occupation of the engineer a attention to any 
Clitic r detail on the locomotive at the Instant of paaslng 
a signal might easily Jeopardize the safety of hi* 
train 

The IhMinl of Trade officials have subjected the latest 
Idea, which has been adopted by the Great Western 
Knliroiid to the moat severe and exacting tests, and 


drills and spill up 
hlaih of the shove Is 
Is of ‘Ill-Ion c upuc Ity 
With a Moil dipper 
I’w'o (reins of wooden 
dump curs all, ml lsc It 



The sinulii r ul (Ism. Id shown In our llluslration wcuc 
built espectnlly Tor Ire Union! or the ores of the Boston 
Consolidated ('lull (o|>pcr (nmfiiny and oilier mines 
of the neigh Imrhood nTler eonliucts had ho u made 
with them prodding for a cotaln constant aiipplv 
On acconnl of the mountainous Hnd Irregular nature 
of dm gnmiid aerial c iblc irnniways are found to be 
the cheapest means of lnniH|H>rtlug (he ore- In some) 
cases that or the Utah Apex ml ic being shown In one 
of our llluatmtlous In those buckets suspended from 
rollora travel upon a llxeel cable supporlod on towers 
the backets being clomped to an endlusa traveling 
cable passing round drums cl the head and foot of the 
line, the weight of the loaded buckets descending carry 
log Up the empties on thee other side 

From present Indications only the price of copper 
pan limit tbe alteration of ihe horizon In Blnghaiu 
radon the time being inessur-chiv dletant when tbe 
gqlriies will be filled up with waste rock and the moun 
uun tap redoes* to about their level 


Seetlm of track provided with central ramp. Hear view of locomotive, 

A nW AUTOMATIC I1XCTAI0 UOXAUXO ITITM VOX MATT,an 

on Iihh is-en as low us 12 although It Is valuable, as an auxiliary to the ordinary 

red In the cars Including scmiplmre ll can be safely operated without the lat 

lh| K t<*r and as a result of their Investigations have con 

cwii to tho mill Is dumped ceded to this railroad permission to remove their 

Ivlng bln at the top of the Htnmphores and operate a section of tbslr track solely 

net loll which fcc-ds ll Into upon this new s)Stem which concession la the Aral 

ed gravity tramway The tlinl has ever been granted to any Bn cl tab railroad 

ka 2 mo reel long descend and c onsoque utlv marks an Important era In the safer 
nt varying from 22 deg to working of railroads 

" ' r,(l IW hour The svsiem adopted Is anttrely electric there being 

eg hln at ihe root of the no mechanical parts such as triggers to com# Into 

i of uno tons which die oiotRil so that uo c-nncnsalonacan result which might 

liuud cars of the high line imperil the durability of the Invention Upon the 

own In our lllusl ration wiw loronintivn Is carried a downward projecting shoe, 

ll or tin ores of (III Boston H.mlhtr m ilealgn to that utilized upon Street railroad 

umpeuy n nd ntli*r mince cure to collect the current from tbe feed rail, and thla 

conducts be* 11 made shoe- ionics Into conUu-t with a long section of ramp 
ciitaln constant supply lild between the tracks, thereby establishing eteriTh*! 
ilnous H nd Irregular nnturc luimimulcation, and notifying the engineer In tb» 

traniwHys are found In he c t |i both visibly and audibly whether the section of 

Iihltortlug Ihe ore In Homo mad lie la entering Is blocked or clear These audible 

x ml ic being shown In one- signals comprise a steam whistle or siren, which Is 

■» hue kets suspended from hounded to notify that the algnal Is st danger " while 

cuble supporlod on towere mm dear' Is signified by means of aa electric bell 
1 to an endless traveling I itber of these signals, when once set In action con 
" the h, ' ad ““I r, T°' "f 'ha "dues to sound nntll It Is stopped by th* engineer 

d buckets descending carry m that the taller must Inevitably realign the oondltlen 

(her side of the truck by stopping the whistle or hell, thereby 

c only the price of copper nrciptlng the warning extended to him Both signal* 
r Ihe horlxnn In Bingham -ere given oy the operator tn the signs! c»Wn to tbs 

asur-chiv distant when the engineer without the movement of any as 

h wasre mck nod the moun iliu trac k this latter constituting a fixed ramp. More- 

itlr level pver, should then be any breakdown ul th* electric 


circuits a danger rigaal is renesyed to 0»* estgiowH 
whether the read 1* «1ear or pthoTwtse, so that W* T 
attention is draws to the tact lastastSy Also, should 
the insolation of the grout) apparatus b* brsfcsn by , 
tbe preeenco of grease, dirt, mam, water, ete., so that 
tbs electric circuits eons «t be connected, the dancer 
signal is Instantly sounded. In addition to tho Siren 
and electric bell placed In the locomotive calk there to 
an Indicator extending corresponding visual signal*, 
the danger signal being represented by the word 
danger* printed on a red ground appearing In tha 
glased aperture of th* Indicator, while * line dear" la 
represented by a clear white space. It will be realized 
therefore that much of tbe value of tbe system lies In 
the foot that the danger signal Is operated whenever 
any untoward circumstance exists, such aa apparatus 
breakdown, disturbed Insulation, etc., whether the Una 
be clear or etce ears*. 

Immediately beneath the cab of the locomotive JS 
pieced the shoe (In the accompanying photograph th* 
tender of the locomotive has been removed to show Jtn 
position), which oomes In contact with tbe Aged romp, 
during the passage over which it I* lifted The normal 
position of this shoe is 3<4 Inch** above rail level, but 
when passing over the ramp, owing to the latter pro¬ 
jecting some distance above rail level. It la raised abqut 
1% Inches. This contact shoe is of stout construction 
and la capable of adaptation to any type of engine. The 
contact faco Is 7 Inches wide and It la case-hardened 
There Is a strong spiral spring provided which Insures 
the shoe returning to Its normal position directly It 
leaves the ramp. This shoe Is Insulated from the 
mass of the engine, 

- and y,, potion signal 

is operated by th* dis¬ 
ruption of a local elec, 
trie circuit ou the lo¬ 
comotive. In it* nor¬ 
mal position the shoe 


thla electrical circuit, 
but directly It to 
raised, as when pass¬ 
ing over the ramp, and 
even If only reined 14 
Inch, the circuit to 
broken. Tbe result of 
this circuit Interrup¬ 
tion Is that a steam 
whistle Is brought Into 
action which has pre¬ 
viously been bold 
closed by th* circuit 
In connection with 
the whistle and bell 
signals, an Indicator 
board Is attached at 
tbe side of the cab 
There to a large slot 
before which appears 
tbe notification ‘Dan 
ger" upon a red 
ground when the elg 
nal to against the en 
glneer, giving way to 
a blank white space 

afomrln* eewtaet Ascc when “>0 line is dear, 

, awwiug eonaci nee. these two notification* 

UM. coinciding with the 

wbtoti# and bell slg- 
uata respectively Thu* the engineer to given a dear 
positive visual warning in addition to the positive 
audible signals. The push button shown on the side 
ot the Indicator to that by wbtcb tbe engineer stop* 
tbe ringing of tbe bell, and tbe lever the means by 
which tbe steam wbtoti* Is cloaod. Th* romp to laid 
down at tbe point where tbe distant signal Is desired to 
he given end, If tbe semaphore to still to be retained, 
to Installed beside It centrally between tbe running 
rails It comprises a bar of T Iron mounted and lnsu 
toted upon a timber base, and to bolted to th* oroaa 
ties to (near* rigidity Upon tracks upon which fast- 
running trains ore maintained th* ramp to mod* *0 
fret In length) while for branch lines a 40-foot length 
has been found to b* sufficient. 


The causa of tho dlsappcWranoc of rust from Iron 
bore, etc, used In the erection of reinforced concrete 
structures, has been traced by Rohtoad,* tn titahl trad 
Risen, to tbe presence of arid carbonates end sulphatr* 
in tbs eement these salts dissolving th* Iron oxtds 
and leaving tlw metal bright The- cement lit setting 
absorb* carbonic told from the air, thus forming th* 
necessary acid carbonates, and experience has- shewn 
that the de-rnstlog preoes* to effected whits tha, eon- 
crete to setting and commencing to harden. Thtadto- 
covery afford* on additional guarantee tar tha safety 
of reinforced concrete structures. Inasmuch, as tho 
metal to protected ff*m rusting by tin attoflua re- 
act to* of the dement during the mixing process and 
any rust on th* bare to removed by th* action*# the 
arid oar Uriel** at on early stag* tn th* ei^otiotLOf^ths 












_ Itl Norwegian eareoty-fivwtoot Hoop 'Ojaa," 
"4y*.V la famous tb* world mr lor having boon 
tb* firm Ml only emit to have threaded its way 
through the Arotlo Ocean from the north Atlantic to 
the Behring Ben, la now the property of the city of 
Ban Franelaoo. Cant. Roald Am andean, the noted 
ArnUo rotgetor, aalled from Christiania, Norway, 
with a crew of aeran in the year 190#, and after 
nearly three yearn ha aw* 
eeeded ta machine Noma 
caty by way of the North- 
weat Fuaage. from thorn 
ho aalled Us little meeal 
oat Into the Pacific, and 
thenoe down the coast to 
Ban Francisco harbor 
Inter ha returned to Nor¬ 
way, leaving the “OJOa” at 
the Mare Island navy 
yard. The little cifcft 
waa tamed over to the 
Norwegian consul at 
Ban Francisco by his gov- 

to make whatever dispo¬ 
sition of this historic vas¬ 
sal ha deemed heat The 
consul Anally concluded 
to present tlia -GJOa” to 
the city of Ban Francisco 
in behalf of the Norwegian 
government, to be pro- 
served as a mile and 
souvenir of the feat ot 
Capt, Amundsen In mak¬ 
ing a voyage through the 
Northwest Passage. 

The city authorities IU ■ B/6 a » BXA 

gladly accepted the gift of 

the famous old craft, and decided to place the vessel 
In a conspicuous position at the extremo western con¬ 
fines of the Golden Gate Park Just bordering on the 
ocean beach. 

The "GJOa" was fitted Into a cradle of wood, and 
loose dry sand filled In all around up to the water- 
line. The work of hauling (he old sloop out of the sea 
up the beach ror a height ot more than 10 feet and 
several hundred feet across the big boulevard to the 
point where It Is mounted In permanent position proved 
• very heavy and difficult task of engineering. Bov 
oral days were required to accomplish this work 

The total weight of the empty hull of the "OJila' 
Is estimated at BOO tons. The total length over all la 
76 feet, length of waterline, 66 feet, beam, IS test, 
depth of hold, 16% feet 
The "GJiJa" was not 
primarily Intended for 
Aretlo navigation When 
purchased by Oapt 
Amundsen, the vessel waa 
reinforced with stont 
wooden and Iron beams 
and sheathed with an 
outer layer of 2-Inch 
planking and fitted with 
a petroleum engine of 3> 
horse-power and a two. 
bladed propeller However, 

■alls were depended opoa 
as main motive power 
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leave the (Ban find permit me to handle it This is 
weO shown In the illustration, where the animal la 
taavtag the ebeU which I am holding. Its big biasing 
Stiver shell-making tentacles are being thrown over 
my hand, while the other arms are toying with the 
weed at the bottom. 

The dark spot In the oenter Is the month, or tho 
black mandible* surrounded by a white clrole of 
muscle. In another view tbs animal Is seen entirely 
out of the shell, its mouth near my thumb cue long 
tentacle thrown across my fingere, while the big 



BIS AID ABOUT TO BBOIB IT* H I*LAID VOYAGE” TO OC 

spreading tentacles of silver anil blue are being waved 
aloft like brilliant Vonotlan banners The eye is shown 
us a pure while spot Just below tbo mouth anil near 
the large gill openings Below this hangs the bag like 
body When I withdrew my hend tbe naulllu* fastened 
Itself to the glass sides of Ihu tank and hong a 
glistening mass ot color, m lotlllal lug to the light Mot 
one person out of a thousand could even gums w hut It 
was. Even teachers of zoology when the shell was 
taken away, failed to recognize It, and there was some 
reason os this was the first opportunity they hud hod 
to sse the animal really alive By placing a cloth over 
the tank and raising and lowering It tho nautilus 
could be made to ihange Its color 
If tbs broad tentacle Is examined It will be seen to 


as a gelatinous nut of each tentacle, lbs exact all ot 
th* shell the animal had been Inhabiting 
The radiation on the face of the tentacles mod > the 
radiations on the shell and one could Imagtuo that 
gelatin had beon pressed Into (he molds and allowed 
1o harden, and this Is practically what la done Tbe 
two molds (tentacles) are held up close together, 
the left one rorme the left Hide the right one forms the 
right side. Then liy manipulation they are Joined 
Ingelher Indeed the two Unla-loe have been Jollied 
all the time, and SO form a mold In wlile h the beautiful 
shell or egg capsule Is 

radiant rrvaluru all day 
and late Into the night 
and the following morn 
iDg part of the new Hholl 


near)) a whole one was 
made by this animal in tho 
Avalon zoological station 
between I o clock ta the 
morning tend 9 
It la given In all (he 
textbooks I believe tin- 
the mule of the argonut i 
Is a minute animal hardly 
an Inch long This cannot 
be au In all aperies I 
have a male whiih lias a 
radiant spread of eight or 
nine inches anil la os large 
ns the fi male 1 ho female 
lives In tho shell and do- 
puellH lie i eggs here—yel- 


the shell nml w mill r about at will darling Into It when 
alarmed slid having politically all tlm huhlLs of an 
octopus Iht male of Ibis spii Iph Is Inrgi and might 
rimlllj la taken fur an octopus having Its habits The 
hnuutlful unlnitil apis-nr* st tin Koullu ru California 
i humid Islands espri billy Bantu ( ntallnn In itbru 
ury and August from ton to twenty shells being rotiml 
every year Doubtless hundreds come ashore liul un 
descried and broken 

The argonauts that 1 bavo kept In confinement Ihn 
in pumlier were cxtrrmilv Interesting lliiy would 
eat Hull from my hands readily nml ills|ilii)«it Imin or 


The accompanying 
photograph* show a paper 
nautilus which waa so 
tarn* that 1 could handle 
It with Impunity The ani¬ 
mal waa brought to me 
without a ahsii, and 1 pro 
rlded It with on*. 

lbs beautiful animal 
seised opofi It with all tbs 
«MMMm of s homeless 
harm ft crab, occupying It 
at eM. When alarmed It 
would crouch low. Its ta¬ 
tty* body and tentacles 1 
drown is to tbs shell i J 
nothin* tmt Ute grssa ayo 

to.be am pssrlng over tho adgo. Than, when satla- 
fisd that all waa wall, it would gradually come out. 
Changing tint sad Shads of Una all tbe tints, present- 
1 la* s most I nt eres ti ng fi p am rt*. Now ths two Itu-ga 
then-forming aim would OrOap out sad slowly savalop 
fko absll. ufittt tt was sodrsty oovond by ths speckled 
bfasmssu. Ths utasl would do this evwn when I hold 
As fibsB. Th* animal did sot display say Mar, and 
throw Its tan tames abodt my Oh gars, sad even 
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may be obtained i 
of each lndlvldim 
from the time It 

bm h nr m un ot a tab* nm bautou*. up throughout the 

of Its growth ’1 hi 

ha vs radiations which correspond to those of the shell kept ta expected to be of Invaluable important e I 

Itself It also bears sum here of glands, sad clings to come 

tenaciously to any object It may touch These ten • 1,1 ’ 

tadas an the shall makers, and part or the work In tn British rolumbla platinum la found In a 

■ball making waa observed lo a specimen that bad no the alluvial gold workings where It can be bov 

ebetl Besting oa the bottom, It held Its two shell byproduct The saving of It In a small w iy ' 

Sneretin* arms shove stds by side. In point of fact, ever al tended with ho nui<h trouble that I) li, 


they were ioined at th* base Then from the glands proitlmlly m-g 


tn British Polumbla platinum la found li 
the alluvial gold workings where It can be 
by produi t The saving of It In a small w 
ever attended with ho nuiih trouble that li 
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future be made?" we uked, end again the answer 
came back ' Hl(h flying. we most get up clear of 
the belt of disturbed air which result* from the Ir¬ 
regularities of the earth t surface. From now on you 
will aee a great Increase In the average elevation at 
which avlatori will make their flights, for not only 
will they And In the higher »trata more favorablo 
atmospheric conditions, but In case of motor trouble, 
the; will have more time and distance In which to 
recover control or make a safe glide to earth" 

Next we raised the question of suitable starting and 
stopping places, snd suggested that the art of flying 
was handicapped by the present necessity for broad 
open spares tor the purpose This brought the reply 
that since trains, trolley oars, steamboats and sailing 
yachts are all provided with special points of de¬ 
parture and arrival, It was a little unfair to quote the 
necessity fur such conveniences as an objection to 
the aeroplane But the problem of alighting, oapeel 
ally during a croaa-conntry flight Is not to serious as 
yuu might suppose It will be largely solved by the 
high flying to which I referred Just now for, the 
greater the elevation, the larger the section of 
country Trom which the aviator can select a suitable 
alighting place Suppose," said Wright, "in making 
a flight, say of 100 miles, I rose to a height of one 
mils and that while at that elevation motor trouble 
necessitated an Immediate descent Commencing to 
gilds down the air on a grad* of one In seven, I would 
traverse seven miles of country In s straight line be¬ 
fore nuuhlng the ground, that Is, supposing that the 
ground were fairly level But the glide could be made 
lit any direction, and consequently 1 could choose a 
landing place on any one of the 150 square miles that 
would bo Included in a circle of 14 miles In diameter 


"No. The next advance In the art of human flight The chances would be therefore decidedly In my ravor 
will not he so much In Improving the motor as In the of finding some fairly smooth Held, free from obstruo- 

practice of high flying Hereon ally. 1 am perfectly Hon, on which l could come down safely " 

satisfied with our motor, not that one, but the later Of rourse the question of speed came In for dls- 
type, which has been strengthened In the very part cusslou, and the reply to the question whether we 

where the cylinder gave way Just now ' Thus Wilbur shall see any great luorease In apeed In the near fu 

Wright. It waa In the gathering gloom of an October ture waa characteristic ' Why ahould we wleh to 

afternoon, and we were standing alone in the shed Increase the speed? it was only a few yean ago that 

Which had been built on Governor's island to house the world believed the construction of a successful 

the Wright aeroplane during the late Hudson Fulton flying machine to be Impossible and yet there are not 

Celebration. A few minutes earlier tbe machine was many birds that 1 cannot overtake with that machine ” 

on Its launching ways, with everything primed for an This was presenting the speed question from a new 

hourlung flight In which Wright had purposed to and very sensible standpoint for It must be admitted 

travel up the East River, over the fouf grss* pi'*ge» —k~ 1 ' t- 3 *' , „uipassed the average speed of the birds 


that span it, a cjaMJilliMtM»*»’‘S.u over the Hud 
•w-flBU^Wiri.lffi nPaUsades and return to the starting 
point with a wide detour over the Jersey Meadows 
and across the Upper Bay We had seen Wright and 
his mechanic crank the engine by a swift torn of the 
propellers, had heard the loud explosion and crash, 
as the forward cylinder tore loom from tbe crank 
ease, and had aeon the w rot tied cylinder tear Its 
way through the upper plane and fall at Wright a feet 
At tbe very moment when a million people were lln 
log both shores of the Hudson River, watching with 
absorbing interest to catch the first glimpse of the 
author and past master of the art of human flight lo' 
here was his machine rendered an absolute wreck, 
and the possibility of a Hudson Fulton flight shut out 
for good' Under such dramatic conditions of disap¬ 
pointment a Frenchman would have wopL Net so 
Wilbur Wright Picking up the broken cylinder ho 
turned to the small group of which the writer formed 
one, smiled gave an almost Imperceptible shrug of 
hi* shoulders, and qulutly remarked, It Is all over, 
gentlomon “ 

If there Is any appetite tor the sensational or mclo- 
diamattc In Wilbur Wright, he certainly keeps It under 
masterful control The fact that he had been opposed 
to the giving of public exhlbltftms of flight and that 
this whs the first and only exception that ho had made, 
would for moat men have rendered the complete 
breakdown of his machine a moat aggravating dla 
aster Yet five minutes later, when we were alone 
with him and his disabled nlr craft, he was iwrfectly 
composed, and showed his phlloaophlrul estimate of 
the true significance of the mishap by pointing to the 
broken cylinder snd remarking "This Is merely an 
Incident The machine Is an old one that 1 used at 


thus early In tbe game la one of the most sensational 
achievements of this the latest and most sensational 
of man a Inventions. 

tn n* BUTUK “DUADI0V6RM” AgS 

••IUXniBLtt." 

Rather complete particulars have lately been made 
public of the latest British “Dreadnoughts" and “In- 
flexlbles ' which are now being built In government 
and private dockyards Taking the "Neptune” as 
the latest represenlatlvo of the Dreadnought 1 type 
In the British nary, we flnd that the length has been 
Increased by 20 foot and the beam by 4 feet, and that 
Ihe displacement has been Increased from 17,MO tons 
to 20 000 tons Tbo speed, 21 knots, remains the 
same and no changes of any consequeuoe have been 
mnde In the disposition of the armor for the protec¬ 
tion of the hull or the barbettes and turrets. 

Tho most Important changes—those which serve 
greatly to Increase the power of this ship as compared 
with Ihe original 'Dreadnought' 1 —relate to the arma¬ 
ment In ihe Dreadnought," It will be remembered 
ten lMnch guns were mounted In the following po¬ 
sitions Two on the forecsstlo deck, a pair on oaeb 
beam amtdshtps on the main deck, with the super¬ 
structure between them and four In two turrets on 
the main deck astern and on the center lino of the 
ship This plan has been changed In the Neptune” 
by plating the two wing turret* <-* echelon or dlag 
cnally, with sufficient distance between them In the 
Tor* and aft direction to permit ths guns of both tur¬ 
rets to fire on the same broadside Another change Is 
to raise these two turrets snd also turret number 4, 
one deck higher, placing them at the same elevation as 
the forward turret Tbe aftermost turret will be lo- 


Kltly Hawk The metal was rather light at (he point 
of fracture The dofwt has been remedied In our 

A few months ago we expressed tho opinion In 
these columns that the element which needed moat 
attention in the aeroplane was tho motor and Itini 
Until the latter had been brought up to the degree 
Of reliability of the automobile motor, the art of 


cated, as In the "Dreadnought," on the main deek. 
By this redistribution the ' Neptune" can fire six guns 
ahead, eight astern, snd ten on each broadalde, at 
against six ahead and astern and eight on eaoh 
broadside, tn the original "Dreadnought” Tha “Nep¬ 
tune 1 will catty • now 50-caliber, wire-wound II Inch 
gun, and not, ax reported, a U 6-Inch gun. For 
tnrpodo attack a battery of 4 7 Inch guns win be 


flying could n>it make much material progress 'Wilbur 
Wright however does not agree wllb us. “I have de¬ 
veloped my motor to the point at which It has < eased 
to give me any more anxiety than the motor of an 
anjomoblle I have run the later pattern of this 
motor In an endurance test (not of coarse In the air) 
lor reran consecutive hours, and my machine* have 
made SI0 consecutive flights without experiencing 
tutor trouble " 

- Tb wMt direction, then, will the development of the 


mounted In a lofty central armored redoubt surround¬ 
ing Ihe smokestacks, whleh will protect both the gnus 
sod the smokestack bat e s. 

The Improved Inflexible" known as th* "Inde¬ 
fatigable,” has 25 Met Store length, > feet more beam, 
and 2 000 tons additional displacement than Admiral 
Seymour'* flagship Tha spaed It the same, but the 
extra to foot of length wlU enable the midship tur¬ 
rets to be placed farther apart In th* for* and aft 
direction than they are In the "InAtgfhto* with the 


result that tha broad*** angle of Or* of what might ' 
be called the "oft turret," that 1* to say, th* turret 
which I* on th* rid* of the ship remcks front that om. 
which an engagement la taking place, will he greatly 
Increased 

Great Britain evidently Is well pleased with her 
26 knot battleship cruisers of tbe 'Inflexible” typ* 
for she Is now preparing to lag down on ths way*, 
vacated by ths ‘ Indefatigable” another ship at th* 
same type but of far greater dimensions. She la to- 
be 600 feet In length, and equipped with turbine ma¬ 
chinery of even greater home p o wer than that to¬ 
talled In the "Lusitania” and "Mauretania.” As these 
liners exert over 70,000 horse-power when they are 
making their maximum epeed of M knots. It can be 
understood that to secure the 28 knots required In th* 
new cruleer battleship, the horea-power must run up 
to 80,000 or more It Is probable that the vowel, on 
her trials, Hke her predecessors of the 'Inflexible” 
class, will exceed the requirements by about n oouple 
of knots. The “InflextbU” and her listers made It 
knots over short distances, and it ds likely that th» 
600-foot ship will be able to carry her battery of night 
12 Inch guns for a short sport across the high seas at 
a speed of 80 knots an hour, which la higher than the 
average speed of the torpedo-boat destroyers 

•OKI rSOTOOKXWOAl. XU0TMM. 

A quantity of benssldefayde, toclaoed tn a sealed 
glass tube snd exposed tn light. Is almost entirely 
converted into a red brown, transparent renin which, 
when treated with ether loaves a small quantity of a 
crystalline residue, fusing at 476 deg F and Identical 
with the trimnrio modification Into whleh bensnlde- 
hyde Is converted by tho action of lodobensoL 

The resin deposited by the evaporation of the ether 
from the ethereal solution yields, on distillation, ben- 
xolc acid, hydrobenxoln, and unaltered bensaldehyde, 
and leaves a resinous residue which has the percentage 
composition, but four times the molecular weight of 
bensaldehyde, of which It Is probably a tetramsrlo 
form It may however, be a ketone, of the formula. 
(OH.), (CO), (COH), 

Dlbenxyllden acetone In alcoholic emulsion exposed 
to light for s year yields dl-lsosafrol In addition to- 
the molecular weight of the ketone. 

Ieosafrol mixed with a trace of Iodine and exposed 
lo light for a year yields dl Isosufrol In addition to a 
large proportion of resin but sarrol Is unaffected by 
light Analogous results are obtained with methyl- 
eugenol and Isoraethyleugenol Propenyl compounds 
are round to be more affected by light and more 
readily converted Into polymeric forma than members 
of the allyl group The action of light on mixtures 
of benxaldehyde with safrol and tsosafrol produces 
resinous substances which, when purified and analysed, 
prove to be simple addition products. 


m cnoTstm of maxi. 

A bulletin has recently been Issued by the Lowell 
Observatory In which the results of Mr Frank W 
Tory'* quantitative measurements of tbe Intenslfloa- 
llon of great B In the spectrum of Mars are given 
The general result of the Investigation la that the 
great B In Mars Is 15 per cent stronger than to the 
spectrum of the moon at the same attitude, and that 
B In the spectrum of Mara la relatively more Intense 
by eight times the probable error of the result Mr 
Very states that while there Is considerable variation, 
there are no contradictory results. In Mr Very'* 
opinion the measurement proves beyond a doubt that 
It i* possible to discriminate differences of a few per 
rent In tbe Intensities of spectral lines, although It 
would take much wider variations to attract the at¬ 
tention of a casual or even of a careful observer, If 
doprived of aui h assistance as can be given by tbe 
spectral band comparator In his recent Mount Whit¬ 
ney studies. Prof W W Campbell, of tbe Lick Ob¬ 
servatory, stated that the A band was faint tn both the 
lunar and solar spectra when the bodies were low, 
fainter when the bodice were higher, and very faint 
when the bodle* were at their highest, but for equal 
attitude*, the A band In the Martian and lunar spectra 
were equally Intense, plainly signifying that th* ob¬ 
served bands were due to water vapor (a the earth's 
atmosphere above the summit of Mount Whitney Here 
Is obviously s conflict which must be settled before 
we know definitely whether or not tbe spectrum of 
Mare-does contain water vapor 


In th* Revue ds la fcradure Autogtne, Bournonvttle 
describee a method of repairing cracked Iron pulley* 
by local beating Tbe crack In the rha is opened to 
mean* of an expansion screw actlug on the two ad-. 
Joining spokes, so as to maka a gap about 1/14 tack 


to 1/24 Inch to width Welding metal being Mte* 
melted In the crick by means of the tty-a oet y to a y . 
flame, the espenelon serew Is withdrawn quteWy, dfSUb, ; 
ths metal Is .till red hot, and tha etsatte pre p are 4i 
the rim connteraots the aohtreeOoa at tha jpkfe 
oMUng, No special ear* * I* ttftlfcm' **$ , 

matat ton he tiWfl i mfl 




M* tasidtog ntT V* tTT- 

iiil# 'Mr xui* * 1** #»ww» 
jpas,jm* T#'* tt ho «»t owr aMUMpMMWJ- 
%4>.« Afcrieki tSboAMfetee «»*#• wetau only *48 
MM* . Tl^ «*^r U b^Jd^ • number 

;£«** *»*Jms. to Ml «* •*»* *1460 sash. 


fee atrotutattc todontry &•» aflvaneed by Imp* and 
lands **hln tbs yrar. 8 mm thirty different aero- 
plgaw and a non of aeronautic motor* ware shown, 
Ik well is on* mil dirigible slid several plain b*J- 
inefta, A oompleta docriptioo of the show win la 
gltaa la next week'* Bomrrinc Azcsaicx.v Sumjoonrr 
Snore startSt* to teach Lieutenants Lahm sad 
Hussphria the operatic* Of the recently acquired gar- 
arhmant biplane. WlBmr Wright tried the machine 
o« on October #th and had hi* pupil* time him for a 
dtotanQ* or a kilometer to a oloaed circuit Thl* dis¬ 
tance, including the turd, was covered to 488/8 seo- 
oO*». op at a epeed ot exactly 46 miles an hour Allow¬ 
ing 1*0 meter* extra tat the tarn, the speed was BO 
miles an hour Thu* It *e*ms that the new gorern- 
nent aeroplane 1* Quite aa Hut ae the Blertot or Cur¬ 
tiss machine*, which mad* over 47 mile* an hour at 


With the (teat aviation meet at Rheima as model, 
almost alt the other large ottle* on the Continent have 
arranged tor a elm liar event After Breeds (Italy) 
sad Berlin, Spa, Boulogne, and Dieppe to France, 
Frankfort In Germany, and Blackpool to England 
have put up large cash prize* to aecure Latham, Bte- 
rlot Fa man, and com* ot the lee* wall known but 
fully as deling aviators. The Frankfort authorities 
evdh w«nt so tar as to pay the traveling and hotel 
expenses of the "bird men." A big meet was held at 
the mw Juvtoy aerodrome near Faria from the 7th 
to the Hat of thl* month, no lea than S7 machines 
being entered of which 18 were VoUin biplane* On 
October loth thousand* of people flocked to Juviay 
The train service was inadequate and there was such 
a demonstration by the crowd that the troop* bad to 

be called out 

On October 18th a course of lectures upon aviation 
to be given by Wilbur R Kimball «u inaugurated at 
the room* of the Young Mens Christian Association, 
US Wat 47th Street, New York city Besides Mr 
Kimball's lecture, which was illustrated with a num¬ 
ber qf models, Mr Hudson Maxim, the inventor of 
max Unite and an authority upon explosive* spoke 
upon the dropping of explosives from aeroplanes. He 
thought the public should be rid of the fallacy that 
much barm can be done to thl* way The aeroplane, 
b* believes, will be need lor scouting and raiding but 
not aa aa Instrument of destruction In lteelf Mr. 
Wlntbrup B Scarrttt, an es-praaldent of the Automo¬ 
bile Club of America, gave an Interesting talk on tb* 
future of aeronautic*. 

la oonnectkm with the Centennial Celebration at Bt. 
Louis. Glenn Curtis* made a number of short but good 
exhibition fllghti There vu alio a balloon raoo on 
the lith instant, in which 10 balloons competed. The 
"Bt Louis IILpiloted by Louis von Phul, won. oov- 
•ring 845 miles to 41 Vb hours duration, and landing 
at Lawrence, Minn. The “Indiana," with H H. McGill 
pilot and J M- Bchauer aide, Sanded near Albany, 
Minn., BOO mils* distant Mr McGill was taken vio¬ 
lently ill, and his aide was finally obliged to bring 
tb« b aUfffi n to urth to gat pa edioal mlit wa Tho 
"Centennial," H R. Honeywell pilot made a flight of 
4M mlla pad landed at Bllaa, Aim. The "Cleveland," 
J Wade, Jr, pilot and A. H. Morgan aide, covered 
(H miles end landed mm Alexander City, Ala. Bald¬ 
win, Kn a b e n shne. and Beaehy algo made flights at the 
celebration to thslr dirigibles. Means. Poet and Har¬ 
mon, to the "New York," woo the enduranoe raoe to 
4* hour* M minute*. 


IbS third international balloon raoe ter the Bennett 
trophy started from ScbUeren (hear Zurich), Switser- 
ta»4 « Sunday, October Srd. Thsr» 1 w*re It starters 
nprucntlqg r nations and- dfvldsd as follows 
America 1, Aastria 1. Belgium I, England 1, Franc* 8, 
Genbahy *. Italy 1 Bpato 1, Bwltaerland 8. For the 
sseodd ttflU to four years the eup was won by aa 
American, Mr. B. W. Uto, sf Oolnmbua, Ohio—our 
sole wpT sa eata tlTw—haring the good fortua* to travel 
ovsr *48 mlla to 85 hoard, and. attar passing through 


a drenching rato and bavin# sotoe exciting expert- 
sMSd. to to* Banrien Alpa, (a finally land to ta* 
tim «»the tantt CfGtrtOT*. goto* miles north of War- 
I** * *W8toa Pohtad. Mr. Mix and hla aide were 
Qbilfled- to throw jtMrJM* tttmrrm sad prori- 
•fctoS to-erda to ktofM tolca*. After dote* 

' tototoThtotop bas*r<MAir!|WtodBB,itorwMto 
* bright <* 8 , 60 * toft, into %hkh etovatota they 

" t s ;? 


AttwiotA 

J tlXCTKlCITY. 
toe Soto Tab Public Berrios Commission reports 
that 14*7 persons were Injured last August on the sur- 
taoe traction Una of New York city This to U lam 
than the record for August, 1808. The serious tajurtee 
for this August wars 804, or 81 lea than for the oor- 
rsspoodlag month of last year 
The C a n a dian Pacific Railroad ha found the tele¬ 
phone »o serviceable tor train dispatching that the 
preatnt system of about BOO miles of telephone lines 
will be extended to 1.000 mlla within n yeer The 
company states that about fifty per cent more traffic 
can be handled now than wu possible under the old 
telegraph system ot dispatching 
■very once to a while we hear of wlreleae tele¬ 
graphic communication over an enoraoua range Re¬ 
cently the army transport "Buford," while nearing 
Honolulu, succeeded to exchanging meeaagea with the 
Pacific coast. The distance covered vu 3,500 in Ilea 
This does not mean that there hu been a wonderful 
advance to wire lee* telegraphy, hut merely that at, 
moepherlo conditions were unusually favorable. 

The atoetrifloatfoa of the street railway line from 
Woolwich Arsenal to the London County Council free 
ferry hu been brought to a halt owing to possible 
disturbance of the delicate Instrument* at Greenwich 
Observatory The Astronomer Royal hu the power to 
stop any undertaking within three mlla ot the ob¬ 
servatory that la liable to affect the Instruments, and 
the railroad oompeny must obtain his consent before 
proceeding with the electrification 
ICaBUteoturen of electrical apparatus have recently 
awakened to the fact that there la quite a demand 
for a transformer which will permit of operstlng elec¬ 
tric bells, burners, toys, etc., with current taken from 
line circuit* to place or storage or primary batteries. 
Small direct-current battery apparatus may ordinarily 
be operated on on alternating current wlthont any 
change In the windings or connections, provided the 
voltage Is sufficiently reduced A transformer of this 
type hu recently been put on the market, which will 
reduce from 110 volt* to from 8 to 88 volts 
A very ingenious method of art rooming the friction 
of tntenneshtng gears hu recently been devised The 
gear teeth are electromagnetIcally held to engagement, 
without actually contacting The teeth of the driving 
gar are magnetised by means of suitable colls, while 
the teeth of the driven gar servo In pairs u anna- 
ture* for the magnetised teeth Of course such an ar¬ 
rangement would hardly be suitable for slow, heavy 
work, because the cost of current would be greater 
than that of lubricating oil and the loss due to friction 
but for light, hlgh-epeod work the electromagnetic en¬ 
gagement would undoubtedly prove very advantageous 
Portable telephone Instruments are being made by 
the Western Electric Company for uee on inter-urban 
electric railways The telephone Instruments are oar 
ried on the care, and station* are located at various 
points along the line. The conductor or motorman 
can connect the instruments to the station by merely 
Inserting a pair of line plugs, and thus ran get Into 
direct communication at onoe with the dispatcher 
to case of delay on the road, or an accident these 
instruments are Invaluable, aa they enable the dis¬ 
patcher to learn the particulars at first hand, and 
make arrangements to relieve the situation 
Aa app ara tus for sterilising water has recently been 
put on the market to France In which ozone Is need 
to destroy the bacteria. The oxone Is generated by 
means of electric discharges, and the gu Is Introduced 
Into the water by mean* of an aspirator Tha ozone 
la led Into a mixing tube screwed to the water teucet, 
and tbs water is forced by a small pump through sev¬ 
eral compartments, so that It la divided Into a number 
of Am Jet*. la this way an Intimate mixture of the 
gu and water la obtained The device Is so arranged 
that the oxen* Is generated only when the faucet la 

A targe electric freight locomotive Is being built 
for the New York, New Haven A Hartford Railroad, 
with which It will be poulble to tat thoroughly the 
advantages of handling freight trains electrically The 
locomotive will also be used for hauling heavy pas¬ 
senger trains. Following the present tendency, the 
motors are plaoed above the axle*, thus raising tb* 
oentar of gravity and reducing the shock* and strains 
to which the roadbed and track ire subjected by lo¬ 
comotives In which the motor* are mounted on the 
axtoe. Thg locomotive to mounted on two truck*, one 
•f which to pivoted on a^oenter pin, while the other hu 
a fore-and-aft movement a* well u a pivotal movement, 
gemming It to negotiate curves Four 8W) boree-power 
atogtophaae motor* are used, which may be operated 
either with ll.OOC-volt alternating current or 800-volt 
direct current A flexible connection between the 
fewer end the wheel* to accomplished by gearing the 
motor to a gum on the axle which to provided with 
driving arm* that project between the spokes ot the 
wbeej*. Tfctae arm* art connected with soil springs, 
which atm to absorb shocks and (trains of traaamts- 
"Hoffi «fd equalise tfle taiqe* m the f**f% 


ft** 

SdEMOE. 

ThsOoofc-Peazy controversy will probably he settled 
by a commission of inquiry appointed by Dr Ira 
Rem s e n. The commission will examine and report 
on the Arctic records, observations, and data oollected 
by both explorer*. 

Boeeaeraags are now made of celluloid end hard 
rubber Celluloid to better thau cardboard because it 
to waterproof, light, very hard to break, and can be 
worked Into the peculiar curve and twist bo necessary 
to glvs the boomerang ita peculiar properties. 

The owners of a Bt Abbs fishing boat have made the 
Important discovery that a net dyed u nearly u pos¬ 
sible the hue of the sea Instead of the traditional 
brown yields much larger results to the matter of 
fish caught The discovery was says the Western 
Morning NewR put to the tost a short time ago when, 
out of a fleet of sixty-five boats the host with Its nets 
dyed blue made fsr and sway the largest cauh. The 
dye used is bluest one. The discovery hu aroused 
much interest among the fishermen. 

Feat, as It comes from tho bog, contains from SB to 
9B per cent of water According to Dr Ekeuberg It 
appears that tha pat contains a hydrocellulose whkh 
Is of the nature of a jelly If the peat to subjected to 
preuure the hydrotelluloae passes through very much 
u soft soap might, and without separating the water 
from the peat If, however the peat Is heated to 
about 880 deg F this Jelly Is Immediately destroyed, 
and moat ot the water can be separated by a preuure 
of about £40 pounda per square Inch 
. The simmer 'Conqueror' at Leith hu been char 
tered by Dr W 8 Bruce Edinburgh the leader of the 
recent Scottish National Antarctic Expedition for the 
purpose of undertaking another expedition to the polar 
regions Thu expedition It Is expected will be ready 
to sail to a little more than a fortnight The present 
Intention to thxt the expedition will be away tor two 
or three months Important observations to the 
neighborhood or Spitsbergen are premeditated Dr 
Bruce being a recognised authority on that region 

A prooos hu recently been patented by two Italian 
gentlemen tor rendering calcium cyanamlde Inoffens¬ 
ive At present this product hu several serious draw 
backs owing principally to Its ceustlclt), and the am¬ 
monia and hydrocyanic ethers which It givos off. The 
process In question propoem to add sulphuric acid dl 
luted with Ita wolghj In water to the cyanamlde, after 
Introducing tho cyanamlde to small quantities to the 
liquid, the whole should remain slightly acid After 
an intimate mixture the product is dried at 40 to B0 
deg c, and then pulverised. 

Th* following experiment, writes Mr C 8 Jackson, 
to Nature, Is easily tried and throwa some light 
on a certain type of Illusions A small cogwheel 
from an old American clock is the only apparatus re¬ 
quired Holding the axle In the finger and thumb of 
the right hand, give It a twirling motion say counter- 
clockwlae Let the teeth of tho wheel click gently 
against a small card, or the finger natl of the left band 
On looking at the wheel the spokes appear to revolve 
counter-clockwise (u they do) and the teeth to revolve 
In the reverse dir Ulon 

Radium appears to have a marked action on the 
development of the eggs of the PMIIne aprrta M Jon 
Tnr, of Paris, made a series of over forty experiments 
with a very Btrong radio-active preparation about 9 
milligrammes of radium bromide acting through a 
thin glass plate upon the eggs to different stages. In 
the first stages of development the eggs do not seem 
to suffer from the effect of the radium but after a 
certain period It to found that the organs will no longer 
be formed A longer exposure causa the larro to 
shrink np and they become only one-fifth of tholr nor¬ 
mal else. After 8 to 9 days then remains nothing 
but a shapeless mass of cells and the raaaa In observed 
to have a rapid rotary movement Inside tho shell of 
the egg The larvi* are found to die In 9 or 10 days 
after the laying of the eggs without being able to 
leave the shell 

The ooo ux reaoa ot ora of tungsten In Canada is the 
subject of a report by Dr T L. Walker recently Is¬ 
sued by tbs Canadian Department ot Mines After 
pointing out that the metal Is used not only In the 
manufacture of mctaUr filament electric lamps but 
also to the production of tungsten steel and of (he 
tungstates which are employed u a mordant In dyeing 
In giving weight to silk goods, and to rendering cotton 
goods fireproof he goes on to give particulars ot the 
chief tungsten ores, their geological occurrence and 
tha method* used to treating them, u well ns aomn 
statistics of the world’s production of them which has 
been advancing rapidly of late years He then gives a 
detailed account of the occurrence of such ores In Can¬ 
ada. and Anally remarks that, though no tungsten pro¬ 
duction hu yet been credited to the Dominion and 
that she hu no well-devtloped and sstabllshed tung 
•ton on mines, still then an Ban/ districts where 
Mch one occur, 
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In » heavier-than-air machine, 
gamble* that of 
up, the aviator being placed below the plane, and the 
motor—a 4-cylinder aircooled engine of the V type- 
being located at the front edge, and carrying a pro- 
pi Her on He crank-ahaft The wlnga of the monoplane 
are aet at a alight dihedral angle, and are provided 
with a flexible edge at the rear A tall with 
vertical and horlaontal surfaces la mounted 
upon a bamboo pole extending oat behind. 

While making an attempt to win the Lana 
prtae of *10 000 at the Mara aerodrome near 
Berlin, Herr Orade experienced a bad fall, 
fortunately without Injury The flight re¬ 
quired waa one of 1% kilometera (l.GS-mlU) 

In the ahape of a figure eight The aviator 
made a eplendid start, but In the middle of 
hla flight when at a height of nearly 100 
feet the propeller brake, and the machine 
came forcibly to the ground Fortunately, 
the ahook of etrlklng the ground waa leaa- 
ened by the alighting of the monoplane In 
aome low pine trees. The machine waa 


only reached a height of 1*0 matera (St* feet). Bd 
wards, who waa oflsrattng a Totals htpiane, bad a bad 
tumble after completing three elmilta of the eoaree. 
He fortunately eacaped with only a few all 
Thla monoplane re- Baron Da Outers damaged hla biplane In making a and- 


On September 3#th, Rouytsr made SV round* of the 
course, and eovared an official dtetanoa of T714 Ulo- 
meters (41.11 mllea) In 1 hour and 17 mlnutea, a 
* peed of 18.73 mllea an hour Latham covered <7& 
kilometera (41,81 mllea) tn 1 hour and 14 mlnutea. 


n a few days. 


m ATianov hut at nun An 
umi i niAHT aoaoss tkx errr 
The aviation meeting which wu held re¬ 
cently at Berlin waa apeolally noteworthy for 
the great feat of Hubert Latham In flying 
an roe* the city of Berlin from the Tompel- 
hofar field to the aerodrome at Johanulsthal. 

Thla flight waa made on September 27th, the 
aerond day of the meeting, and It ha* already been 
mentioned In these column*. Our photograph abowa 
the machine aa It flew acroaa tho sheda which Ware 
erected for the aeroplanee at Johanulathal. The great 
height at which Latham flew la Indicated by the small 
sin or the monoplane, which look* Ilka a huge bird 
of prey winging He way In the upper air Latham 
made the flight of Alt mllee across the city In leas than 
10 mlnutea. He flint made two circuit* of the Tempel- 
hofer Held and then started straight off across the 
city at a height of about 300 ft at A* soon ss word 
was received by the waiting spectators at Johannlsthal 
that Latham had started they all strained their eyes 



In an effort li 


a In the dlstano*. Soon 


TEX AXADX UOXOnAXX Of TUABT 

Hla average of 41 If mile* an hour tn the IO-klh>meter 
speed test caused him to be declared the winner of 
tbs speed prise of. *2,000 On October 1st Kougler won 
the distance prise of *10,000 for 2-hour 41 minute 60- 
second flight. In which be covered 80K mllee at an 
average speed of *0 mllee an hour 
If Bleriot’s monoplane was attached by the manage¬ 
ment when the champion aviator attempted to leave 
with it for Cologne. He had been paid *5,000 to fly 
at Berlin on live days, and because he refused to stay, 
hla machine was retained. If. LaMaae also stopped 
whan Blarlot quit, Qn the whole, this meeting was 
fairly successful, especially In view of the fact that it 
waa run during the time of the 


j* at serpents, flake*. sdoiptoM, WKtyafo, 1 ' 
i, owl. as well aa the Wood ed tiffed, 

)rescue* of toxins shatter 
1 by bacteria. Is both mk 
■ are specific products of the acUvtty of itv- 
l o*Il*. They are very potoHtomC ■0B^i»gtgflJfliafie 
told*, of unknown chemical constitution. Tho 
imn togps are very sutwWve to the notion of heat 
1 light, are easily destroyed by dlgfftlve laments, 

1 consequently are Innocuous when aveUowed. 
There la a grant variety of these taring. 
Bar e poison slons oontatss half n dsnen 
distinct toxins, each of wUeh exarts n spe 
rifle aotloo on th* nervouT system, the red 
or the white blood oorpusclae, etc. 

It u pose lb 1* to produoe In any animal 
an artificial condition of immunity to the 
effects of any animal venom This la aoeem- 
pUahad by the repeated Injection of the 
venom tn dooso, each of whleh be too small 
to oauff death. After s larger or smaller 
number of injections the animal acquiree 
the power to reelst the notion of many 
times the quantity of venom that would 
suffio* to cause death, If It wore Injected 
Into the vein* of e non Immunised animal. 
The blood of the immunised a n i m al now 
contains a new substance, an antitoxin 
which has the property of neutralising the 
toxin of the venom, and this blood (or 
rather Its watery part, or serum) may be 
employed to oombat the toxic aetjam of the 
venom In a n 


pent*, exhibit an extraordinary r 
the effect of their bite*. This natural 
munlty Is explained by the preeenoe of aatltoxlf 
the blood of thee* animals. Berpents are also 
affected by their own venom In general, It la al 
Impossible to kill a venomous animal by lnocuh 
It with the venom of Its own species, of which 11 
support very large doses with Impunity 
These facts demonstrate the absurdity of tha st 
of rattlesnake* and scorpions committing sulcld 
means of their agrn venom. It Is asserted that a 
plan or a rattlesnake Imprisoned In a circle of re 
seals will sting or bite itself to death. Thla to a 


speck In the sky it 
came rapidly nearer, 
and Anally panned 
overhead as shown 
In onr Illustration 
Before coining to 
earth. Latham com¬ 
pleted two circuits 
of the aerodrome, g 
distance of about 
1*14 miles. Upon 
alighting, he re¬ 
ceived a doclded ova¬ 
tion Tbs total 
length of hi* flight 
wss about 24 min- 

The opening day 
of tho meeting Sun¬ 
day September 28th, 
was rot very auspi¬ 
cious Baron De Ca¬ 
ters made several 
clrcutta of the SjK.- 
kilometer (158 


however, to qualify 
for the speed prise. 
Leblanc started on 
hi* Bleriot mono¬ 
plane, but only sso- 
ceoded In making a 
half round of the 



’ so low a commercial 
value that ft to 
hardly worth the 
trouble of selling, 
unless It has accu¬ 
mulated In large 
quantities. But there 
to a difference In 
scrap, as the follow¬ 
ing story proves. A 
French Ship recently 


flsgratlon of 1*0*. 
The scrap to con¬ 
signed to tbs Italian 
government and to 
to b* used In the 


warship of the 
“Dreadnought” type. 
It appears that a 
small lot at similar 


bronght to Qenoa 


plates of unusual 


wurse TXX 1TUTI0X KXXT AT 

Oa September 

*7th very little waa accomplished, but _ 

day several excellent attempts were made __ 

prises, tbs best of tbeso being that of Roogier who 
flaw 44 76 kfiometen (27 7* miles) tn 53 minutes 
Latham and Pat-man both attempted to win the speed 
prise. The former covered the required distance of 
90 ki lomete rs (1142 miles) In l* minutes 4 5/5 see. 
tad* and the latter In 20 mtuntea *1/6 ssooads. If 
Bleriot did not quite succeed In completing the *0 kilo- 
metera Itooftor in his long flight, attempted to win 
the height prigs presented by Oount Zeppelin, bat be 


Axv unuri r 


opened on September 25th. Latham 
struck the ground forcibly tn on* of bis landings, 
bfeakm a wheal aad damaging hla propeller ss shown 
la one of oar photographs. 


experienced ta the 
conflagration, tha ttnHn* h*Val ta*tne*n advised Um 
government to purchase -an tho scrap Iron from- tha 
Ban Frrnctoco fly* that etfftt be oWained 


Holland ooapoaitd Id a solution of 5 part* of soda 
water glaas and 1 part of carbonate of soda, or a 
powder mixture c on st s ttm g of I parts of calcined soda 
and 1 part of diry Potash water glass. Ten parts of 
this mixture Is said to bo sufficient to render 100.004 
parts of hard water aedt. 
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tn expl a ining the lav* of tit* oompound pendulum and 
the graphical method of recording movement* In gen 
•ral. A Morel* «b**l la mounted with IU axle hori¬ 
zontal la a flat wood an frame The rim of the wheal 
carrle* a wide band of iheet braa* forming a aort of 
dram which eaa be oovgred with a band of • mo Iced 
paper and one end of the azle bean a amall grooved 


*9S 


though M**e of 
the schools pot- 

*ee*ad 1 


half a century 
ago which in 
the language of 
M Chassagnr the 
Inventor of the 
apparatus da- 
■ orlbad below 
were a Joy to 
their maker* 
but of little uae 
to their ] 



hydraulic presses 
ware equally ex 
penal ve and they 
gave the puplla a 
totally talae oon 
caption of the 
pumpe and hy 


1 ■ remarkable 
chiefly for lta 
great display of 
polUhed copper 
The Oay Luaeao 
e u d lometera 
Rameden elootrlr 
oon 


Performed illustrating the static equilibrium of mo¬ 
ment* Inertia the action of constant force* the law 
of velocities proportionality of force to acceleration 
of the clr friction ieochronlcm of email 
• the graphic method of registering move- 


In demonstrating tl 


band of smoked 
paper tarried by 
the dr im and 
the drum U 



Fig fl.—Apparatus for comMnlag vibrations in the same plaae 


pendulum being 
In the position 
o f equilibrium 
tbo needle truces 
a line which 
when the taper 
Is removed and 
laid flat will be 
straight and a 111 
constitute a base 
line This line 
hav ng been trar 
ed the pendulum 
la drawn to one 
aide a rotary Im 
pulse Is given to 
the drum with 


the 


the 


pendulum le re 
leaned by moving 
the lever which 


tercet hor several years French teacher* of physics 
have bien trying to modernise tbelr cabinets of appar¬ 
atus and to modify their Instruments In order to aim 
pllfy experimental observations Prominent among 
these progressive teachers Is M Chusssgny Inspector 
of the Academy of Paris who has Invented S number 
of efficient instruments of nest and substantial though 
Inexpensive construction with each of which various 
Instruetlvs experiments can be performed 
The complicated machines of Atwood and Morin for 
the study of the laws of tailing bodies are replaced by 
the mechanical reooidcr (Fig 1) which la useful also 


driving pulley The center of gravity can be brought 
accurately to the axis of rotation by means of slid ins 
weights attached to two of the spokes At onejide 
of the drum a short pendulum formed of a heavy cast 
Iron cylinder Is mounted on an axis perpendicular to 
that of the drum on the blackened surfate of which a 
record Is traced by a flexible needle attached to the 
Pendulum The drum and the pend ilum can be stop 
ped together or separately by means of an adjustable 
lever and the driver la also provided with an enter 
gency brake 

With this apparatus some fifteen experiments can be 


The distances be¬ 
tween tonsecu 
tlve Intersections 
of this line with 
the base line rep¬ 
resent equal In 
tervals of time 
corresponding to 
equal vibrations 
of the Isochro¬ 
nous pendulum 
and as these dis¬ 
tances are also 
found to be sen 
Hlbly equal In 
length the ex 
pertinent proves 
that the drum 
si In motion by 
a momentary Im 
pulse continues 
to rotate with 
practically untfoim velocity (the effect of frlctl n be¬ 
ing negllgtl le) 

In studying the sttlot or a onstant fir e the base 
line is traced an befor A cord Is then wo ind round 
the drum and a weight of ob it one-q mrter pound Is 
attached to lie fre end as ehown In h ig 1 The sero 
point is marked by allowing (he imdulim with Its 
modle to swing across the has line while the dram 
Is held at rest The pendul im Is thi n drawn aside 
and by a proper adjustment and manlj ulatlon of the 
lever the pendulum and th drum are released slmnl 
(Contut i I on pope Wf ) 
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If ho ordinary dry pint*, after It ) 
in Lhe camera, la placed la a bath of potassium Iodide, 
I he silver bromide la converted late the non-esoslUv# 
Iodide and tbe latter caa then ba developed in day¬ 
light with a suitable developer It la recommended to 
carry out tbe proceaa as folloWI 
Thr plate la laid for two minutes In an acttnal 
Rolutlun (1 e four per oont potaaalnm Iodide) Thin 
ran he done In a suitable cloth bag. After thle the de¬ 
velopment may be carried out In enbdued daylight 
using equal parts of the solutions A and B 
A. 

Wafer 

Anhydrous sodium sulphite 

Metol 

Hydroqulnone 

PotiMlum bromide 
B A three p 
The plate should of course be rinsed before develop¬ 
ing The latter operation takes about fiva minutes. 
The fixing la carried out as usual exrept that It takas 
n little longer Tbe exposure should be ample The 
poteMlura Iodide solution may be used over and over, 
but the developer should be mixed fresh for every 
plate—Cbemtker Zeituog 


Tbe study of Saturn tod his rtags to 
taaotnatga* is MMM0, its onotnoM buBt of tbe 
planet (aoeottd only to Jsplter la diameter); Its low 
density (has than that of any other planet), the great 



and tbe rapidity of its axial rotation, alone n 
urn an object of peculiar interact, BQt the tt 
oat features of tbe Batnrntan system, via., the v 



0 


LlasttaUoa of Use ttpa*4 «f AsIsswUIm. 

In Mngland a recent municipal police ordinance re¬ 
quires high power automobiles to carry apparatus 
which will give warning wben tho city speed Umll Is 
exceeded or will automatically diminish tba speed In 
Hucb cases. An apparatus of the drat class which la 
much used, consists of an alr-compreaalng cylinder pro¬ 
longed at the bottom by a smaller cylinder containing 
a Platon which has two peripheral vents and Is foroed 
forward by a spring. 

The platon of tbe alr-compruslng cylinder Is con 
nncted with the driving mechanism, and Its velocity Is 
proportional to the speed of the vehicle So long as 
this speed la below the prescribed limit, the pressure 
of the air which continually escapee through one of 
tho vents of the small piston remains too low to move 
thla platon and compress the spring. Wben the legal 
■peed limit la oxceeded however, the pressure rise*, 
and the small piston Is forced back until the second 
vent comes opposite a whistling vent In the wall of 
tha small cylinder, so that the whistle Is sounded by 
the escaping air 

An apparatus of the second clasa comprises an oil 
pump, the pipe of which la provided with a three-way 
cook Thla cock to controlled by a centrifugal regu¬ 
lator, and lta third channel communicates with a oylln 
der containing a platon which controls the accelerator, 
tho brake, and the transmission When the speed ex 
coeds the normal limit, thla third channel la opened 
by the action of the centrifugal regulator, and the oil 
U foroed Into tho cylinder where, by Its pressure on 
tha piston which operates the brake, etc. It reduces 
the speed of the vehicle to the normal limit Thle 
limit la Indicated on a dial, and It can ha varied by 
adjusting the spring or the centrifugal regulator by 
meant of a key 


In the study mentioned. 

Among tho many advances In astronomical discov¬ 
ery la included a more accurate knowledge of Saturn's 
rings, tbe plane of which coincides with that of the 
planet's equator U has been clearly proved that tha 
theory of a rigid ring la uatsnable, and thla view has 



or satellites too small to be distinguished In 
the telescope. These bodies, obedient to the laws 
which govern tho motions of satellites around their 
primary, would arrange themselves In tha order as It 
now exists. Tha complexity of tho problem la appar¬ 
ent. Since the thickness of tbe rings Is not more 
than a hundred miles, and the diameter of the outer 
ring about ana hundred and seventy thousand miles, 
the dimensions of these bodies must be very small, and 
their number extending over such a vast area well 
nigh incalculable. Tha installation at tba p r ese n t time 
of larger reflectors in our observatories augurs well 
for tho value of obeorvatlonal wort, and tt la to ho ex- 


___ j fto aeHptfej f 

pan hate*. TM tatometom at Mfe 

with that of tha aeUptte to-* JT. Mi thtos potato*** 
respectively the Oseeatog and tor— tag —to X? 
is the axis of the orbit whose beater o In nto |r 1ftffr 
a miles from the sun. The rev o irtton ofrAn 
i at * mean distance <* Hi mutton |ss fcroto 
the ettn la aooam pU s h sd in nearly rtami dM 
tlons occurring at average Intervals of ftl 4—, Tho 
positions of Satan at suoosgslvo oppositions an Mow s 
from 1M1 to 1M1. Tha plana of the rings Is Imdtowd 
at an angle of IS degrees to that of tho ooUpUo, gal 
the plane traverses the earth** orbit twice during each 
revolution in opposite directions in * little tain than a 
year (n MO days) When It pawae through the ton 
It Is pierced by tbe planet's orbit at a and t tha posi¬ 
tions of Saturn at opposite points in tho orbit, which 
are reached at Intervals of about fifteen years When 
the planet la at either of these position# an edit View 
of the rings la presented to tho sun. The extreme 
potato of con tart of tho plana of Uw rings with the, 
orbit are b and e, and when Batorn la at cither of 
these positions tbe rings are seen to the bent sri tna 
Use, L e., they open to their greatest apparent width. 
The minor axis of tho ellipse represe n ting each ring 
la Marty one-half tba hmgth of tho major ante 
At the date of the opposition of l*t* the planet wan 
near h, and a satisfactory view of tha northern hemi¬ 
sphere of Batura and of tho upper surfaces of the rings 
was obtained At the opposition near e Uw southern 
hemisphere and tho under or southern surfaces of tbs 
rings will be visible. Abo the planet will be nearer 
the earth, and the apparent dimensions increased about 
one-eighth. Saturn will be In the northern heavens 
and therefore seen to good advantage in high lati¬ 
tudes The plane of tho rings traversed the earth’* 
orbit In 1R»1 * Fifteen years later, in 1107. this plans 
again crossed the earth's orbit, and an edge view was 
obtained. Fig. 1 shows Batura and his ring* In thle 
position, making apparent the difference between tea 
polar and equatorial diameters Tho thickness of tha 
rings is estimated between fifty and one hundred 
miles. But this measurement is so small in compari¬ 
son with tha diameter of tha ring that It la Impossible 
to represent It In correct proportion by the seals of 
the figure Tha fine whits line may therefor* b* ac¬ 
cepted m a representation of tha rings for a short 
period of time Just before and after the edge view 
was presented, when they entirely dlmppeared, and 
the planet alone remained visible. The positions of 
Saturn and the earth are Shown at tha data of oppoal- 
tlon In 1*0# It to eoaroety necessary to say that 
while the planets are correctly proportioned in the 

order to compare their magnitudes. If they won 
drawn to tho oaate of tho orbits they would shrink to 


other pole, and In lean than half tha tima, as 8 
rotation on hto i 
and a quarto- 
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imi jtha odd bento to your---.- 

t^'aM » dupHeate tt cos I mw La Canadian water*. 
t*.WM a HjlBwaiUB boat, aMewheeler, propelled 
bp paweyfimilstiad hy I t#i» of homo working on a 
Th* *wt «h not groat, but the boat 
topHT *•*•#; tab fonlahed inwowt for a goodly 
party which 11 happened to hare tbe day I saw It. A 
ba&dwM playtag and people shunting aa we oped by 
on 4 otaaair. J Dome 

Wm, N. T. 


To the Bdltor of the gciM r m o Akxbkjax 
B onding today la a reoeat Issue of the Bommnc 
Ammmax, I law thia platement In relereooe to Moont 
Whttfley "This peak la the hlgbeet In the United 
Staten.” Haight gtvoa. 14.601 feat 
1 waa with trot McClure in 1897 i 


ftr nee la determining the height Although he wae 
killed la the deaoent, hlg notea were complete, and the 
subsequent ealoelaUone made from them by hie friends 
gave the height aa 14,688 feat above aea level I be¬ 
lieve these figures have been accepted aa the true 


NewTork etty 
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i the “Connecticut,” by the mere 
' 13-lnch guns. Now, I think It 
weald be agtraaely unhaafthy tor the "Inflexible” at 
this range, as the terrible broadside of tbe “Coonac- 
tlout'a tour 12-lnch, four fl-lnch, and elx 7 Inch guna 
would completely overwhelm the alx lS-lnch of the 
toroer Even admitting that the 7 Inch guna of the 
"Connecticut" are protected with comparatively light 
armoT, ftlll the tremendous rat# of Are of that battery 
la addition to the four 8-lnoh and tour 13-lnch, would 
■o blind tbe gunner* on the enotny that they would 
be unable to properly handle their guna. Bren up to 
9,000 yards, the Much and 7 inch gun* 4ould be very 
effective in carrying away the upper works of an 
enemy, thus destroying hi* ability to handle hi* ship. 
So I would like to *ee our “Connecticut” placed in a 
more favorable light In a comparison wtth tbe “In 
flexible.” Enxaeox B Hinun 

U 8. 8 "Kansas.” Machinist's Mate 

[Wa mentioned In the article referred to that tbe 
secondary battery of the “Connecticut” would riddle 
the unprotected part* of the “Inflexible.” Tbe mid 
■hip pair* of 13-lnch gun* on this ablp are placed di¬ 
agonally, and therefore all tour gun* can be fired an 
either broadside, through a limited angle.—En] 


m m inimi umicu at jumbo. 

To tbe Bdltor of the Soicmno Amxxigaa 
I lbdoee you a portion of your Issue of February 
1th. 1986. wUoh wm given me by a friend of mine. 
Dr Barman Bryan, a returning medical missionary 
front the Uland of Hainan. Dr Bryan took a trip 
through the Holy Land, and found In the reading room 
of Cook’s Hotel at Jericho, on April 10th of last year, 
a copy of this issue, which was th* sole American 
reading matter provided by tbe hotel management 
Dr Bryan has returned to China now, bat he asked 
me to mention thia to you, and suggest that the Bonn 
ht well be represented by a more 
lux L. Pont 


usv» or A ufiHTrao anon. 

To the Bdltor of tbe flcimmric Amoucab 
T he accompanying photograph was taken recently at 
VeJva, N D. Three young men were putting up hay, 
whan a thunderstorm came up, and all three were 
knooksd down, th* lightning killing a team of horses, 
and rendering tbe two men who were holding them 
hours. The third man saw tbe 
himself HU 


a ionmn to moKt 

To the Bdltor of the Betnmnc Auxmcsn 
It gave all members of my family great pleasure to 
fCS4 the Scoamno Akbbuuw editorial of October 
Kb. it strikes the keynote of the situation In regard 
to our unequal distribution of acknowledgment to 
steamboat inventors. My father (James Arthur) pro¬ 
nounces It the bast column that baa appeared to date. 

Wa of course all reel lie that It la Impossible to do 
honor to all the early Inventor*, but we should at 
least do Justice to tbe United States of America by 
placing Its steamboat successes in tbe right century 
W* have Just been celebrating tbe fact that tbe United 
States had a steamboat In the nineteenth century while 
M a matter of fact we had several successful ones in 
th* eighteenth century, and the one referred to In your 


Pend, and that the gram of John Fitch may at least 
be properly marked Dsgm. Axthtts. 

New Turk, N T 



To the] 

Pardon me for the presumption of criticising any¬ 
thing In your vary valuable paper, but an article In 
th* Isms of October Kb, dealing with the visiting 
It th* Hudson River, I think is 


that the "Inflexible” ha* si*W lWncJ 
bn hied oh one broadside, tint, If I am not mistaken. 
Of ’TnAexlbk,” fflta all her gtgter "Dreadnought*" of 
the Magtiak. navy, t* unable to firs all her ll-lnch guns 
m betk. bro adsi d e*. on amount of the position of the 
two Wing turrets. If this la true, then the "Index!- 
W**s" superiority would he mainly In her greet speed 
C b*U*v* that tbe "OwMetlqpt,” wtth her rapid-fin 
Mach and f-taeh guna. coupled wtth her (out 13-lnch 
guha. wo«Jd more than hold her own with an "Tnfiexi- 
Although th* s-todh and 7-tndh gnu, theorem- 
<*«r, m* «ta«r*tq the “laflexW*" aaldshlp 
aifnior toft, aott th* tel* of «h*Og frem these lighter 
rt*y hMw.pttb ate* pa* df th* vetoei 
htefnttm hvtridt arriot halt of thi BaglUh cruiser 
' “ fWtt’Utfet Hi. fh» 13-teoh twreto, 

with eB the 


BOULT Of A UBHTkHtO STBOXX. 

team standing a couple of rod* away from the other 
WM knocked down, and a bole was torn In hla cheek 
whether from the fall or from the lightning It might 
be Impossible to *ay He came to, mounted a home, 
after pulling one of hla companion* from under one 
of the dead animal*, and rode for help Securing that, 
he returned, and then fainted, pertly from lose of 
blood, and remained unconscious several hour*. The 
other two men regained coneclousnee* that night, and 
all three were practically over the efforts of the stroke 
within ■ week after tbe occurrence Tbe photo show* 
a new pair of shoe* worn by one of the mon, and a 
new, heavy pair of overall*, Just *s they were taken 
from him after the accident Hvou J Huohxs. 

Agricultural College, N D 



To tB* Bdltor of the Sc/jcnti™ Amkkican 
If you and your render* are not tired of this ques¬ 
tion, may I suggest another solution than that Mr 
Solon Do Leon glveef I may perhap* point ont that, 
originally, I timply stated the problem, did not say 
It Tsud me, and made no false soctologtc assumption 
* “ X repres en t th* first generation, and so ssmune 
■me continuity of descent, and let X* rep- 

__later generation Wa need not trouble 

shout what valo* w* give to y, all we want Is that 
th* Mttbec of Individuals of tbe generation la rep re- 
■toted by Xf W* get, say. *0,000000 at Individuals 
dSSBMdH ttm * original Individual*, and am at 




there Is IMU consanguine 
3 t*/te«Ttoral* of the X* 


It w* assume all of ns now existing are descended 
from tome original man and woman. It la clear we 
ere all of ua consaagulneously related 

Now oonalder any one individual exlatlng at th* 
prsasnt time Then hie parents ore ronsengutneously 
related, but in most rules the blood relationship la ao 
remote that he will treat the relationship as non-es- 
iMtent We have, In the atniplo form of the problem 
I use a aeries, X X\ X* X», where rerta Indl 

vldual of the X* generation relate* bark In consan 
gulnlty to the original generation X but there being 
to many Intermediate generations, hi* ivllotero 1 con¬ 
sanguinity to any other Individual of bis generation is 
so remote that to him It it non-existent For an ex 
ample of this we have the fart that man as an organ 
Ism Is related to the monkey aa an organism through 
some arboreal ancestors But the collateral consan¬ 
guinity la ao remote, that we treat It as non-existent 
F C Conhtasija 

Wick Court near Bristol Fngland 


To th* Bdltor of the 8ort«iino Am tun a* 

On page 239 of your Issue of October 2nd 1909, yon 
state “The record of altitude In aeronautics has been 
attained by Big PI aeon *a and Lieut Mina In an aaaen- 
elan made from Milan on August 10th 1909 Their 
great spherical balloon reached an elevation 

of 38,700 foot or more than seven miles." This state¬ 
ment, baaed probably on the press reports, Is Incorrect 
as proved by a letter from the aeronauts themselves. 
Messrs Mina and Placensa, published la the French 
Journal L’Adrophllo or September 1st from whlrh It 
appears that the maximum hotght wm only about 
9,200 meters or SO 180 feet. Since their cotton balloon 
held only 80 600 ruble rect and contained Illuminating 
gas, this waa a remarkable performance, and though 
there la some doubt aa to the barometric observations. 
It probably exceeds both the French and Italian rec¬ 
ords. The world's record Is however still held by 
Messrs. Bereon and Billing wbo ascended from Cbar- 
lottenburg. near Berlin, on July 31st, 1901, In a bal 
loon of nearly 300 000 cubic feet rapacity partially 
filled with hydrogen gae, to tbe belght of 34 450 feet. 

A. Lawbknck Hutch 

Blue Hill Observatory, Hyde Park Mass 


A11IAL WABTAM III 1791 

To the Bdltor of the Scifktimc Amkbicaw 

In connection with tbe letter published In your 
Issue of Beptenibor 18th IL may be of Interest to cite 
an earlier suggestion of Invading England by bal¬ 
loon In R. P Heame e Aerial Warfare a copy of a 
print of 1798 le reproduced from tbe collection of 
Capt. Baden Powell, and this print bears the follow¬ 
ing inscription 

The Grand Republican balloon Intended to convey 
the Army of England from the Gallic shore, for the 
purpose of exchanging French liberty for English 
happiness! Accurately copied from a plan presented 
to tbe exeeutlve directory by Citizen Monge ' 

Tbe Grand Republican balloon la depicted as having 
a spherical gas bog to whlrh Is suspended, by means 
of rope ladders a peculiar contrivance half ship and 
ball bouse On top of tbe gas bag Is tho Gallia rock 
holding a tri-color surmounted by a liberty cap Half 
way down the sphere Is a great circle on which la 
encamped a detachment of troops and a guillotine. 
Pipes to let out the inflammable air also appear while 
a pair of ornamental wings are noted A small cap¬ 
tive balloon to serve as a boat Is fastened to tbe great 
circle from which a lighthouse Juts out 

The lower portion Is a Jumble of bouse* and sails 
with apartments for the officers In tbe bold Below 
this again Is the magazine suspended by cable* while 
a box like gtruitnre on am side boars the designation 
of water closet" The print beam the mark of a 
London publish, r and forms an Interesting addition 
to the cartoons or that period 

Gcsaui Ellis Csovm 


The operation of the 1,2(10-volt direct-current svstem 
of Intonirban railway control la dealt with by Mr 
C D Kveleth In a paper read before tbe Street Rail¬ 
way Association or tbe State of New York Four lines 
have adopted the system In America Tho obvious nd 
vantages assuming that there are no drawbrn ke which 
Mr Eveloth sets ont to demonstrate are that the first 
cost I* low maintenance Is not more expensive and 
extensions to existing line* ran be entered i pon w Itb 
roach more esse and confidence. There are now In 
operation or under contract eleven eystems of l 200-volt 
direct-current railways, employing motors nf r,n 71 
and ISO horse-power, and Mr Bveletb predlita that In 
a few year* the 1,200 voltage will be as common s« 
800 The cars can he easily operated on biMivoli s« 
Hons where necessary Those elettrli-il mglncii* In 
Great Britain who still hop# that the authmith will 
tome day 'encourage” the construction of rur.il mil 
intetarban light railways will welcome thceo Amen tin 
experience* M suggesting further source* of ironiiiny 
In rendering their sobease commercially attractive 
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tbx lathi muun or m mm rath mow the eurfaoe of tb» water At umm depth* tt* pM^r in t mi rgn wttk nothing tktw* atom wattf, 
U n praaaure of the water la mu ao that the holt most for a dfctaaorof 150 mllea 

Aa la all mechanical development an inn roved typo be made sufficiently strong to withstand It Thera are two dUttnet wWtkil 48 whleh the boat 

of nay particular devl e ta an evolution from lta prede- Up to the preeent It haa been found that the moat may be need In the tart, ownnwmty known M the 


of nay particular devl « la an evolution from lta prede- Up to the preeent It haa been found that the moat may be need m the tart, commonly known, M the 

ceasora ao In general the modern Holland torpedo efficient alee for a boat la about no feet long end It turfaee oon dtU oaf the hoed ig prepared tor enristmg. 

boat of ehl h he K v n nt la now b 1 ding m feet In diameter With auch dlmenakma a boat can A ooaaMtrable portion of her htdl la above water a 
b r le a I « e la lie rlginul 11 e >r of bat be buUt which will fulfill all requirements which the removable navigating bridge Ig In plaoe and ahe la 

Mm wt 1 1 Brut n el its ansa an e at he lose of naval authorities of the world demand from It That driven by lane powerful lntcrnal-o ombuetion eugln ee 

the npenial war U to say It can cruise on the surface for long din- Under theee con dit ion! she la m a na ge d In about the 



Torlffc and left me the etortrls 


trio motor* whMjdHve the boat, when Sutsaanwd, at 1U knots 
Leaking aft in engine room 


Ylew on mala loor leoUng forward 
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« umbo* it* fob m muun. 

Vtete leader water la limited to bat a tew yirds at 
bMIt, to* takes a sataMrtne boat when submerged 
would bo aa Mted aa a ablp la a ten*# tea ud would 
bar* to crop* Ita way slang folded only by chart and 
fmmpagg, war# it not for a devtoe known aa a perl 
•OOP#, that Naobaa upward and project* out of tba 
water enabling tba steersman to rlew hi* surround 
late tram tba aarteoa Of ootiraa tb# height of the 
parfaoope lbnlta the depth at which the craft may be 
aatetr aatlad. Nor can the partaeope tube be attended 
indefinitely because the submarine mnat b< capable of 
dlrtag under a rmae l when oocaaton demand* But 
when operating Joat under the anrface whan It can 
ana without being aaao the craft la la ter greater 
danger of collision than raaaata aa the surface becauac 
It meat depend upon Ita own alertnen and agility to 
k#ep out of tba way of other boat*. The latter can 
hardly be expected to notice the ineonaphnume perl 
■cope tube projecting from the water In time to turn 
their great bulk* out of the danger courss 

The foregoing article deecrlbea the type of pertaoope 
now in common uae on submarine* and one of the 
engravings on thl* page clearly lUuatratea the prln 
dple* of the tnatnunent A aerlona defect of thl* type 
of Instrument la that the field of vUlcm ta too limited 
The man at the wheel la able to aee under normal 


jectirm <7 and D (rig I) between which n condenser 
M la lnterpoaed at tba linage plane of the lens 0 At 
the bottom of the perlaeope tube the ray* are reflected 
by me a n * of a prism T into the eyepleoe Two eye- 
pieces are employed One of low power a la a Kelner 
eyepiece the purpose of which la to permit Inspection 
of the whole Image while a high powered eccentrically 
placed Hnyghenlan eyepiece B enables one to Inspect 
portion* of the Image The two eyepiece# are mounted 
In a rectilinear chamber I which may he routed 
about the prism at the end of the periscope thus 
bringing one or other of the eyepleoe* into active poal 
tlon Thrf plan view rig 4 shows In full lines tht 
high Powered eyepiece In operative position while the 
dotted lines Indicate the parts moved about to bring 
the low powered eyepiece Into nse A small catch J 
ahown in Pig * serves to hold the chsmb*r In either 
of these two positions The high powered o>tpiece is 
mounted on a plate K which may be routed l > brine 
the eyepiece Into pceltlou for Inspecting any desired 
Portion* of the annular Image The parte are u ir 
ranged that when the eyepleoe 1* In Its uppermost post 
tlon as Indicated by full lines In Klg I the observer 
osh see that which Is directly In front of the subma¬ 
rine and when the eyepiece la In Its low position a* 
indicated by dotted linos he sees object* to the rear 
of the submarine. With the eyepleoe at the right or 


The flesh of cattle sheep hones wild hogs deer 
haree pigeons ducks geoae and salmon la red or dark 
colored while the flesh of calves domestic hoes rab¬ 
bit* trout pike al flat fishes lobsters and crabs la 
white or pale In fowls white moat te found In the 
breast dark meat In the legs and thigh* The con 
traat U moat sharply marked In wild fowl In frog* 
on the contrary the legs are white and the rest of the 
fit sh Is dark The mackerel the i 1 and many other 
klnda of fish also have both white and dark flesh 
Knobloch baa shown that thl* anatomical distinction 
between white and dark muscles nns parallel with the 
distinction between agile and sluggish muscular fibers 
which haa been established by physiological expert 
ment In general pale muaclea are more active than 
dark or red mos Us They contract more quickly but 
they become fatigued sooner than the dark muscles 
because they produce In performing the same a mo mt 
of work a larger qiantlly of lactic arid which is the 
fatlguo product of muscles The two classes of muscu 
ler fibers differ also In sectional dimensions The ad 
doctor or shell-closing muscle of Ibe mussel ronststa 
of a white and a gray pottlon wbl h can be clearly 
distinguished from ach other and the presence of 
both kinds of fib rs Is explained by the habits of this 
raollntk 



f h rhnap a ta |wnd ass, A 

conditions only that which Ues Immediately before the 
boat It la tens that ha oak turn tbs perisoope about 
■o aa to look la other direction* but thla of oonraa 
involves eonsMsrahl* tneonvsnlsnc* On at least two 
occasions has a submarine boat bean ran down by a 
vessel coming up behind It 
As long as tbs submarine has but a single *y* tt 
would Seem quite ess en t ial to mak* thla «ya aUwestng 
and, slnoe the two lamentable accident* Just re f erred 
to aa fa venter to England haa devised a pertaoope 
which provides a view to all direction* at the same 
time Thla haa b*f* attempted before but It has 
bask found very Otfloatt 4o obtain an annular lens 
mirror which would protect the Image down the pert 
■rap# tub* without distortion Tbs accompanying 
Illustrations show bow thla dtfleuHy haa now been 
ovwrooma White we *01 not attempt to enter Into a 


mirror tens tt wffl audtea to stotg that It la as annular 
prism Tb* prism hi a soaai motion of a sphere with 
a coooidal oentral opening aqd a slightly osacav* base 


All the surfaces howevsr arw Ma r l e d by arcs of 
etretea owing to tbs tote h halcat taoonrsatoaoe of pro. 
dpedag truly hypertoWdal swteeskc T)m l*ka mirror 
* ahata ta sMtta* at A tft Vfc * TMntrawtadA 
«W m*l* tea noun* fit tea taft tees sad 


p ho tograph taken with tha pertaeopie ntvenal lean. British pertaoope with universal sys. 

tern foe muuni m m nut Loon n tu imnioii at oboe 


at tha left be sees objects at the right or left reapec 
tlvsly of the submarine The high powered eyepiece 
Is Slightly Inclined so that the Image may be viewed 
normally and to equal advantage In all parts Mounted 
above a plain nnsllvered portion of the mirror la a 
scale of degree* whioh appears Just outside of the an 
nular Image A scale Is also engraved on the plate K 
with a fixed pointer on tha chamber making it pos 
stole to locate the position of any object and rotate 
the plate A so aa to bring the eyepiece B on It The 
scale also makes It possible to locate the object with 
respect to the boat 

■f This I m proved periscope la applicable not only to sub¬ 
marine boats but for other purpose* a* well such aa 
photographic land surface work In which the entire 
surroundings may be recorded In a slnglo photograph 
The aceocnpanytag photograph taken through a peri 
aoope of this type showa the advantages of this ar¬ 
rangement and gives an idea of Its value to the sub¬ 
marine observer when using the low powered eyepiece 
Of conns by using tb* other eyepiece any particular 
part of ths view may be enlarged and examined in 
d stall _ 

Osasat tor Mssrschaam —Stir very fine meerschaum 
«Mpa With white of egg or dissolve cMstna in water 
•tarns, attr ta tately powdered magnsate aad aaa tha 
"***'*» tt hart*. rosy quMdy 


The musael propel* tterlf through the water by 
quickly opening and closing (te shell but In the r res 
ence of dsn for It keeps Its shell clw d fir long 
periods Tho rapid swimming movent nts are started 
by the palo and agile n in. ular fibers and malnlalned 
by the automatl opera! Ion or the dark sluggish fibers 
which also sen* to I old the shell closed The same 
biological law of dl Islnn of labor appears to govern 
the character or the uvular structure of 1 lgher ant 
mnl* Tho relative j report I on* of pale agile libera 
•nd dark slugglnt fibers are determined by the 
method of foconution The Incessantly leaping frog 
possesses a much larger proportion of white miacle 
than the slowly reaping toad The leg muscle# of 
fowls are dark because the legs almost continually 
support the weight of the body bnt the breast mus 
cles are white because ths wings are used only occa 
■tonally end for short periods The dove conlln 
unity on the wing haa dark-colored breast must lee 
Tbe flesh of the sportive calf and lamb Is whlti whll 
that of the contemplative cow and sheep Is rod The 
ever active heart and respiratory muscles end lho very 
frequently used muscl -a which move the ey< s an 1 
Jaws an rod The fl< sb of calves and lambs and ih 
white leu of young chickens darken with advao Ini, 
age Knobloch Inters that ths white muscl ■ ropro- 
sset the primitive stage through which every dark 
mud* ha* p aaasd. —Promstbsoa 
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Man> p« pie In croselng the oomii here experienced 
Inc 1 \.-nl n c by rreaoo of Uw fact that the chairs la 
it MiUxn ind card room* are rigidly ic rowed to the 
n m r rhi I airs are secured at such a distance from 
1 tnbl 1 that they will accommodate persons of very 
Ip i roportl ns and therefore when a compare 
1 l> thin ptrson occupies a chair be finds It neces- 
sur> 10 sit merely on the edge for should he endeavor 
1 1 an bat k In the chair he finds himself too far 

from the table 

M l lie re ently returning from Furope Col Tohn 
Ja >b Astor conceived of a very simple and practical 
athoim «b reby the chairs may be firmly held In 
pla at any desired distsn e from the tables or may 
be easily released and moved about Col Astor s 
scheme Involws the one of a vacuum cup beneath the 
chair and so mount<d that It may be pressed Into en 
gngement with the detk or floor to hold the chair by 
sutflon or the vat turn may be broken tbs cup lifted 
and the hair r leaned 

If the lair Is in a leek or hardwood floor or on 
1 ilh r Mill g the vs uuu will hold Indefinitely while 
If used tn s carpet It will probably be necessary to 
de| reea the up and raise It again occasionally to form 
a mw vacuum This device will undoubtedly add 
greatly to tl e comfort of tbe traveling public aa 
<hairs may then be quickly and securely fastened at 
the desired distance from tbs table to accommodate 
elth r fleshy or thin persons Col Astor Intends to 
present tbls Invention t the public as has been 
his custom with all hla re 


The continued exploitation of new gold fields 
by the big gold dredges In different parts of the 
world has given tn this Industry many new 
points of oronomy which the comt antes are Uk 
In* advantage of Tbe great districts where the 
gold dredges have been In most successful opera 
tlon are Australia California and Alaska In 
both of tbo tonnir placet the wholesale dredg 
Ing or the ground by the mammoth gold ahlpa 
has caused some trouble with the offi 1st author! 
ties and tbe quasi Ion of reetorlng the dredged 
flelde to something like their former condition 
has been adjudicated In the courts 

In Australia tie work it reclaiming the 
dredged giounl has been a tompllshed by ad 
vanoe strlt ptng or the surface soil so that thla 
can be separated from the coarse sand and atlt 
from below Tbe aurftie toll la first stripped 
and deposited In separate plates before the 
giavtl 1* touched and then after the dridtfni. 

Is compl ted the surface soil Is replaced si that 
the land tan be teed for other puriosrs In 
California wheie the gold ahlpa thnatimd lo 
Interfere with th< flow of the rivers the dredging 
companies bavi been compelled by the Btste su 
tb irltlos lo restore the dredged land In certain 
districts so that the normal water flow will not 
bo Intel lupted 

No stch trouble however le found la Alaska 
where gold dredging has been carried on ex 
tenstvely In the past year or two Alaaka Is 
more suited to this form of gold mining than 
any othti ountry and great strati bea of river soil 
await hi companies with dredges When the first big 
gold dredge was ahlipcd to Alaska In sections and 
then assembled there It was looked upon as a very 
uncertain Investment ttwtng to the short open sea¬ 
son when the dredges could be operated and the great 
cost of getting tbo dredge* Into the distant mining re 
glona It was not looked upon with favor by capitalists 

Subsequent events and egperleme have changed all 
of this In the first place the enormous ares of gold 
land suitable for tucket dredging makes It possible 
for the soli ships to operate Indefinitely without be 
Ing trai sp irted to new regions In fact the field Is 
almoet lot xhauitlble Consequently the Investments 
In the big d 1 edges annot prove other than very profit 
able even If for the first year or two they could make 
little But even with tbe «(imperatively short open 
season when the groind Is not frown hard tbe gold 
ships have prov I xtnmely profitable and tbe fleet 
up there has steadily Increased from year to year 

In California whore the gold dredges can be oper 
ated the year arcund the dirt yields on an average 
only 15 centa |er cubl yard and yet with Ibis low 
yield the work Is very piofltable On the other hand 
the placer fields or N me run from 11 to *50 per cubic 
WJ which accomts for the fait that the dredges 
ms*tt more money In their short summer season than 
the California dredges can do tn twelve months of the 
year A five foot bwket dredge am wesb aa much 
•fare! ** >000 mem can do by hand and consequently 
It dim secure a profit on dirt so tor tn grade that 
hoM washing 1* utterly impossible 
Thm are wore than a down geld dredges now In 
c fl Ora i te a In the Nome district, and every one of 
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New York hare been operating three dredges I 
oral year* and several new one* are flow In the courts 
of const ruction The Nome Gold Dredge and Power 
Company composed chiefly of New York capitalist* 
and engineers has Installed several more dredges In 
the Nome district This concern owns or controls 
nearly 1000 seres of placsr ground which on a low 
estimate yields shout IJ 60 of gold per coble yard 
It costa abont |U0 044 to get one of these dredges 
up In Alaska and ready for operation tn the placer dis¬ 
trict but such a dredge will yield a net return of 
nearly 1600 004 per year Barb enormous returns on 
tbe investment certainly justify the Installation of 
new dredges A dor an such dredges now In operation 
tn Alaska yield annually several million dollars worth 
of gold and most of this Is reclaimed from districts 
that the hand operating companies overlook. Tbe 
crass for new districts that yield enormous returns 
continues to attract the average miner and he pass** 
over unnoticed the placer mines that prove rich har¬ 
vests to the dredge oompanlee There Is no Interfer¬ 
ence by Bute authorities with dredging In Alaska and 
no thought or consideration of restoring the eurfaet 
after operations enters Into the calculations of the 


The character of most of the gravel In the Nome 
dlatrii t makes It Ideal for either dredging or hydrant 
lcklng It la almost entirely free of large bowlders 
(lay substances and roots which might obstruct the 
operations of tbe dredge or sluicing apparatus Tbs 


atm ft* we* maar mm t» *«** mi 
i » ■*» *T* in fafekigfer talprecfo* mm 
la tils far northern cw uatry It Is Qm Mfakbff fef 
the end bt aimless oaecteetiflc gold 
gnat finds of gold whan pro*eeetore «*. ptek w 
* *4“*ar ao comm a * saa few 

1 been pretty nearlyfavmti- 
ot the atsfag must change 
This •—-*"■* that the 
of fortune hunter* will gradually ostag a&tj 
will fall Into the hands of companies who at* Wflltag 
to set their returns gradually through improved, 
though somewhat expensive methods of work A 
great many owners of ordinary placsr otfcim* M» to¬ 
day renting out their land to gold-dTedgtng computes 


their own dredges Taking the returns for a period of 
five or ten yean the prodta of a gold dredge oompony 
are Infinitely higher than another which depends en¬ 
tirely upon making rich finds and then gathering tlm 
surface gold for quick return Odd dredging In 
Alaska Is thus aa Infant but lusty industry sad tin 
growth In the nart tew yean most be phenomena) and 
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I laerr lands lie for the most part In valley* between 
■loping hills Thla land Is covered with snow early 
hi the tall and thus prevents hard frseslng As a 
result dredging operations can begin as early as the 
fi-at halt of June and continue fully four months or 
for abelut Ifo day* Thl* makoe a seasons work and 
then the dredges have to stop operation* for the long 
winter It eeema like a very short seen a tor mining 
operations but owing to the character of the soli and 
the gold yield it prove* very profitable 
Before an Investment U made In a gold dredge of 
this character the placer land U first carefully in 
icstlgated and tbe probable gold output estimated 
Thus before tbe first dredge was shipped to Alaska 
upward or a hundred shafts were sunk to depths rang 
Ing from lo to 16 feet and the lowest yields of gold 
*ere found to be U 60 per cubic yard while In the 
river beds tbe gold often ran as high os 1 > cents ppr 
pan or over I JO per cubic yard 
Kxtept at th* foothills tbe dredge companies around 
Nome have never yet struck bedrrsk and tbe lowest 
•haft put down waa 15 test In dcilb rurtherr sinking 
was prevented by tbs shafts filling with water but 
from eisry Indication tb* bedrock Is at least 25 to 14 
feet below the snrfaoe This bedrock U composed of 
mica schist and state. In *11 the dredging operations 
of these plater mines, the values Increase more -(t** 
Uv at bedrock than at higher points and even from < 
to 1 s Inches Into the bedrock the returns are Urge. The 
whole character of the land la ideal for ‘ ' 
there is plenty of water far aa k 
PO mlbl) be used 
The fact Is the coming of the big gold dredges fa 
AUahA and teeir reeeestfi&mmretkm, with uattn u d S 


abandonment of theee regions by th* hi 
was brought about by aenaes entirely unrelated 
to such suppoeed meteorological change* aa a 
general cooling of climate# or a progreeslv* 
dee location of th# globe In Europe* for ex¬ 
ample a sensitive towering of the temperature 
and decrease In (he precipitation of rum and 
•now would have caused a well marked and oan 
tlnuous reoeesdon of glaciers but no such rsose- 
•km is shown by the records of more than two 
thousand years. Helm has proved that although 
the glacier* of the Alps receded during the lat¬ 
ter half of th* nineteenth century they are now 
far more axtenelve than they were tn the Middle 
Ages 

Polybius In the seoond century B. C describ¬ 
ed the rich gold and allver mines of th# Tyrol 
These mines yielded abundantly until tbe mid 
die of the elxteenth century after which date 
their productiveness rapidly diminished because 
tbe mouths of shafts become covered with tee 
A shaft sunk at thla epoch was covered In 1670 
by a glaoler 66 feet thick Resistance to the In¬ 
vasion of tbe Ice eoon became Impossible In 
the eighteenth century the glacier was more 
than 300 feet high and In 1876 it had attained 
S height of 460 feet 

Kbr many year* It was asserted that the eest 
coast of Greenland had formerly enjoyed a mild 
climate which favored the growth of vegetation 
and gave rise to the name Greenland The his¬ 
torical researches of Rink and Von Maurer how 
ever have proved that the decay of the post* 
established by tbe Norwegian* in oldsn times 
was aansed by th* introduction of a aantagtons 
dl“«se and by the adoption by the Norwegian 
government of an nnwla* ooonomlo policy which 
provoked hostile attacks by the raektmn. Equally m- 
» bran made In regard to loo- 


In tb* British Isles the cultivation of wheat form 
eriy extended much farther north than It dons at proa- 
ent simply because It was then In th* absence of 


Yet It has b __ 

thla elementary truth the popular belief in n cl_ 

of season or climate for n long time prevailed over al 


In Belgium and other oountrlec a____ 

been radically transformed “by th* operation of * 00 - 
nomte tows Improved methods of culture, and a more 
—‘ " * J TOP*. I> th# Middle A|g sad 


Bararfa sad In other part* of Germany from which 
tt baa now almost entirely disappeared, but It* disap¬ 
pearance la not due to oUttaUo changes Th* wise 
■produced in these districts was generally of Inferior 
quality and with Un growing refinement of t aate & 
was gradually supplanted by foreign wine* and good 


The culture of the vine ha* preotteally 

from Belgium ter similar 


disappeared 
-*• tort* 

us Ih France it hat hres pt**& £t 
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IB th* mam of tom* experiment* which ! have 
hh« nriklnt at my lammer laboratory In But Hamp¬ 
ton. Lgmg Inland, on the photography of tba moon In 
u*tfA*i*tat light ( -n 1.100 —WOO) It became neoea- 
aa,ry to provide an equatorial *t ml with a alow mo¬ 
tion aorew tor aoourata following. An a polar axla la 
oftan deal red in a hurry for apodal work, and aa 
there are donhdeea many amatenre who aometlmee 
tad the need of each a stand, it Mama worth while 



m aunr-Konnr miv. 


to gtre a short description of a very efficient, though 
hurriedly Improvised, one which 1 constructed for my 
purpose. 

It was made front the frame of a discarded bicycle, 
the bearings of the steering rod being, however, In 
good condition, with little or no lateral movement 
The wheels, sprockets, saddle etc, were removed and 
the frame stood up In a wooden box, in such a position 
that the steering axis waa approximately at the lati¬ 
tude angle. The box was then filled with Portland 
cement (l part cement with 3 parts of dean sand and 
sufficient water) which was allowed to solidify Tho 
larger places were filled with hrlcka and rock frag 
tttentl to economise the cement A day or two la suffi¬ 
cient for the solidification, after which the box can be 
knocked to pieces, leering the frame rigidly mounted 
In a solid and very massive block. This block was 
placed on n small brick pier and the adjustment of 
tba polar axla made by blocking up one end of the 
cement base. A abort piece of 3x4 Inch joist was 
laahad to the handles of the bicycle with strong wire, 
which served aa a support for the declination axle. 
The rest of the stand la to be designed according to 
the use to which It Is to he put In my own caae I 
required merely a device which would enable me to 
keep my quart* telescope pointed accurately at the 
moon for two minutes From odds and ends which 
had accumulated In my shop the arrangement shown 
in the illustration was built A abort plank waa 
mounted on the 3x4 on a horlxontal steel axla turn¬ 
ing in brass hearings. To the forward end of the 
plank a rod was fastened which passed through a 
wooden block clamped between the lower ends of the 
front forks with a email bolt This block oould be 
turned to salt the elevation of the telescope, and the 
rod fastened with a “Bet-screw,~ shown by an arrow 
in the picture 

Blow motion about the polar axla was accomplished 
by a brass rod, hinged to a larger piece of rod which 
fitted Into the T tube whtch formerly carried the sad 
die. A small piece of brass tubing was soldered to a 
small piece of 14 Inch sheet bran, through which 
passed the slow-motlon screw, sharpened to a point 
gnd tuned by a small wooden wheel, made from a 


Mae! (ttdlnted by aa arrow) The brass tuba and 
•crew could be damped at any point cm the long brass 
rod by means of a eet-ecrew The point of the alow- 
motion screw turned In a email conical pit In a piece 
of brass fastened to the and of the 2x4 Joist The 
weight of the instrument being carried on the ban 
dies, that la, above the polar axis, the Instrument 
always tended to turn (by gravity) upside down, ex 
oept when pointed at the meridian This It was pre¬ 
vented from doing by the pressure of the point of the 
•low-motloo screw, and by turning the screw either 
forward or backward according to whether the Inetru 
meat waa pointing east or west of the meridian, a 
very uniform rotation about the polar axis was se¬ 
cured. A diagram of the slow-motlon screw Is given 
in the accompanying line drawing. 

The instrument was set approximately In the merld 
lan by sighting the pole star In llho with the odgee 
of the two front tubes of the diamond frame The 
proper elevation of the polar axla w«ls secured by 
trial, observing whether, In following the moon It 
moved np or down In the field of the telescope In 
half an hour I got the thing In such shape that I 
oould keep the center of a small crator on the point 
of Intersection of the cross bain of the telescope for 
ten minutes, and aa this was more than the required 
accuracy I let It go at that The instrument as con 
•trusted works admirably except when pointed at the 
meridian. On passing the meridian the slow motion 
•crew U carried over to the other end of tho 2x4 
joist, this movement being allowed by the hinge at 
the end of the rod When accurate following la not 
necessary, that is. when It Is merely necessary to keep 
the object la the field, a more convenient arrange¬ 
ment would be a brass oog wheel attached to the 
steering rod below the handles, and turned by a worm 
wheel this would obviate the trouble when crossing 
the meridian It would not, however, give such uni 
form motion aa the arrangement described, unless ac¬ 
curately and carefully made 

For mounting a small telescope any device can he 
used which will permit tho Instrument to swing up 
and down In a plane. 

It la quite remarkable how well the old bicycle 
frame lent Itself to the construction of the stand The 
front forks which hold the "elevation” fixed and the 
raddle tube for supporting the alow motion rod oould 
hardly be Improved upon If made for the purpose 

umims mraxnrr unimm 


Students and amateurs who like to make electrical 
experiments are particularly fortunate If they have 
alternating current lighting service In their homes 
ms the alternating current lends Itself especially well 
to the performance of eaay experiments that are at 
the same time both amusing and Instructive Of the 
many klnda of experiments that may be made with 
Simple apparatue there aro perhaps no others that are 
more Interesting than those which Illustrate the prin 
clplea of the rotary magnetic field and Its application 
to electric energy meters and to Induction motors. 

For making the necessary apparatus there are re¬ 
quired two similar laminated Iron rings about iYt 
Inches Inside diameter, Inches outside diameter 
and % Inch thick. These may be built up by rolling 
up a sufficient length of thin sheet Iran strips cut % 
Inch wide, using a round wooden block to gtart on 
Compact Iron wire bundles of about the same dlmen 
dona may be substituted with good results or halter 
than either of the above, rings mode up of a suffl 
dent number of thin sheet Iron punching!. After the 
rings are made, all sharp edges should be rounded off 
with a file and a smooth covering of cotton tape be 
applied as shown In Fig 1, A. 

If there Is any choice between the two 



moat not have say reversals in it, all of the turn 
being passed through the ring In tbs isms direction. 

Lay the two rings down flat on a piece of board 
and make connections to a 110-volt 60-cycle supply 
circuit as shown in the diagram in Fig: 1, whsrs H 
indicates a snap switch or knife switch, and L, I., L, 
h four 16-candlo-power 110-volt lamps. When the 
switch la closed current iiowh through the two wind¬ 
ings on tha field ring In smh manner as to produce 
four magnetic poles that aru not stationary but rotate 
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or progress around the ring 1 SCO times per minute 
A pocket compass placed close to one side In ths field 
aa shown will rotate at this Bpeed and Illustrate the 
principle of the synchronous motor In which the mag 
netlxed rotor la dragged around by the rotating mag¬ 
netic poles of tho field Juet an positively as If it were 
geared directly to the dynamo If the compass be 
placed close In the ring on the outside, It will turn 
In the opposite dlrmtlou The field can be reversed 
by exchanging the connections to Hither one of Its 
two Colls 

To ahow tho poles nude by the field lay a sbaot 
of while paper on the ring and sprinkle Borne fine 
Iron filings on It while the current Is on It la not 
so eaay to ahow the movement of the poles In thla 
a ay but It may be done as follows Shake some very 
fine Iron filings through a piece of cloth on a sheet 
of paper and then hold up the latter by one corner 
The larger particles will slide off and only the very 
finest will (ling fast like dust 1-ay the paper on the 
ring while the tttrrenl la off and close the switch 
for the briefest pnsalble moment Do thla several 
times In succession and considerable movement of 
the Perth Ins will he observed 

Drive a large pin through a ploco of wood aa shown 
In Mg 1 F. and balance on Hit point a braae box 
rover or bell no that the latter 1 b free to turn If Ihe 
magnetic field lie then placed arouud the bell the 
latter will be slowly dragged around by reason of the 
eddy current s set up thoroln and will Illustrate In 
part the principle of the driving mechanism of some 
forme of Integrating wattmeters Observe how the 
speed of the piece of brass varies In proportion to the 
number of lamps that are lighted at L 

It an iron (tin) box cover be substituted for the 
brass one tho speed will be higher and the pull more 
vigorous. Illustrating tho principle of the Induction 
motor If an ompty tin can bo thus supported In the 
field. It will be rotatod with conslfiorable force and 
soon get off the pin Fig 2 shows how the field may 
be supported In a vortical position and provided with 
a better rotor from wbirb It Is possible to get onough 
power to drive light toys Tho details of the rotor 
am shown In Mg 1 whore IF is a turned wooden 
support provided with a small shBft X and having In 
Its periphery an Iron hoop Y over which Is ullpped 
a copper hoop / To be efficient the rotor must be 
made of a diameter aa large as possible without touch 
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lug ih« winding! of the field It should be made to 
run true, and turn finally on lta abaft 
The porformantr of the a boro experiment* and of 
other* that will be auggeatod by them can be made 
more Interesting by studying the reasons why from 
Home good textbook on the elements of alternating 
< urn ntn to whlrh the reader la referred for a fuller 
uxplnmit Ion of the principles Involved 


wood), which moat be stuffed with atraw during aero 
weather The chimney la not abeotutsly aec— iry, as 
the house can be ventilated through the door during 
mild weather The proper slant for the roof Is about 
46 deg, is earth can ha pecked on at that elope. Cover 
the roof with a cheap grade of building paper, or with 
newspaper, before putting on the earth, but do not 
uae a paper that has a strong amell, like tar papar 



In th« Handy Mans Workshop department of Jnly 
JIhI a devlco for removing wood arrows was described 
which struck me forcibly Another device for the 
name purpose hns been designed by William Lay cock, 
a weaving section band in the Arlington Mills of 
l,aw ronco, Mans Quite often screw* In the shuttle 
springs for holding down the spindle will break and 
tho difficulty formerly waa to get out these screws with 


bxtiob nut nuiovna wood «nn 

out Injury to the shuttle, so Mr Laycock bethought 
him of an old screw-driver spindle, cut the point oft, 
and then with a hacksaw cut two grooves In It at 
right angles as Indicated In the Illustration The 
grooves were made as wide as possible and fatrly 
deep, leaving the edges sharp In use the tool thus 
prepared la pressed against the broken piece of screw 
and dig* Into It sufficiently to permit of turning and 
thus removing the screw 


HUBIHO A 1B0KU METALLIC HLAHUT 

sv nowaas w awaouk 

A carbon filament Incandescent lamp, when the filar 
ment breaks, Is of no further value, bat tn the case 
of a tungsten or tantalum lamp It Is often possible 
to mend the ilia ment so that the lamp will be nearly 
os good aa new Place the lamp with the broken fila¬ 
ment In a socket which la connected to the lighting 
circuit by a flexible lamp cord Turn on tbs current 
and gently shake the lamp so that the broken ends 
of the filament will strike against the main part and 
draw a small arc which will weld them securely to 
It and thus allow the current to pass through the fila¬ 
ment, lighting It up brighter than before breaking 
This mending process usually ruts out only a small 
section of filament but If a comparatively large por 
Hon of the filament should happen to bo cut out of 
the circuit. It would reduce the resistance of (he re¬ 
maining filament to such an extent that an excessive 
current would flow and thus soon burn the filament 
out However while tt lasted, the lamp would give a 
very bright light 


ten, and It has saved ms more than its coat every 
year Apples and vegetables keep fresh and plump In 
It, and do not shrlvtl up at they will tn an Inside 
cellar 


HOW TO MAXI A TAPES TELEgOOPl BABUL. 

The making of a paper telesoope barrel la shown 
la the accompanying Illustrations. First we make a 
wooden mandrel, A, that represents the various reduc¬ 
tions In the barrel of the Instrument. These portions 
of the mandrel are made of such diameters as to bring 
tbs Interior of the barrel to the proper site Wrap 
on a layer or so of paper having a dull black finish 
so aa to keep down any reflection of the rays of light 
on the Interior of the Instrument. When several layers 
of this paper have been carefully applied, Manila 
paper such aa used by draftsmen In making pencil 
drawings should be laid on over It It la understood 
that this paper la laid with glue between each layer, 
and this can be done to best advantage with the 
wooden mandrel placed between lathe center*. When 
the paper has been wrapped on to a thickness of about 
U Inch wa shall have good substantial tubes. The ex¬ 
terior may be varnished or oovtred with cloth or paper 
of fancy pattern The stop pieces are simply rings 
laid on as shown at B When these stop ring* have 
been placed In position the ring E Is applied and 
glued fast, after which the lens la fitted against it 
and a second ring T la applied to hold U In place. 
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These rings must be of dull black finish The eye¬ 
piece may be applied In tho same way This makes 
a most excellent case for a telescope 


a uxru non ohxab. 
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Doubtless many readers of tho SciKirrino Aucmra* 
have found It difficult to keep spples and the pro¬ 
duce of their gardens such as carrots beets turnips, 
celery, etc. In perfect condition until they could bo 
used. Tho accompanying drawings show a cheap and 
easily made fruit cellar In which I kept twelve bush 
elj of apples besides carrot*, squashes, and potatoes, 
from October until April My bouse waa six fuel 
wide, sight feet long and sis feet high, and cost ma 



A n»u non osllab. 


about 14 Smaller ones can be built for h propor¬ 
tionally smaller sum. 

1 dug a hole about eighteen Inches deep and set the 
house ovgr It, ss shown In the rross section. The on 
trance Is mads like a box about twelve Inches deep, 
so that soil or manure can be spread over the roof 
to a depth of about ten Inches. Cleats A on the Inside 
of the opening bold slats B at the bottom of the box 
opeuta* In tbs apace 0 I stuff an old tick filled with 
Straw or leaves Outside oovsr D protects the tick 
from moisture. The rafter* abould b* about two 
teefcm squara, or lkl. Provid* a chimney, » (of 


Having experienced a great deal of trouble with the 
usual small cell batteries such aa are used for medi¬ 
cal wall platee, cssollne engines etc 1 have expert 
mented until I hsve discovered a very simple method 
of restoring the ordinary dry cell sal ammoniac bat 
lory My method Is as follows Midway between the 
carbon and xlnc at the top of ibe battery drill a hole 
3/10 Inch In diameter down to within 1% Inch of 
the bottom of the cell On the opposite side drill a 
hole through the sealing wax covering 1/16 Inch in 
diameter and 3 Inches deep Place a small glass 
funnel In the large bole with the Btem at least S Inches 
long Into this pour one ounce C P hydrochloric acid 
After this Is thoroughly absorbed pour In tbe fun 
n«-l one ounce of stater When all Is absorbed seal 
the holes with ordinary stationer's sealing wax After 
twelve houra It will be found that tho batteries so 
treated will work with Increased voltage and amper¬ 
age over a new dry cell. They will work well on 
either closed or open circuit and have from four to 
six limes the life of a new dry cell 1 am using a 
aeries now that I employed In my office for three 
yean and during that time have renewed them three 
tlmte The batteries will work until the slao pole la 
completely exhausted If the chemical elements are kept 
at the required strength by renewal 


THE Him HAT* nMUOU «UH. 
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Those familiar with heavy artillery know that lab¬ 
ial I ber work forms a very Important part of tbe drill 
Very aorurato work can be done by this method, bnt 
of course the rang* Is very much shortened and the 
recoil and noise are missing. 

Anyone having a large-bora rifle, such as the old 
model Springfield, and wishing to use It for short- 
range or gallery shooting, can sub-caliber It very easily 
In the following way 

Take an empty regulation shell and bore out the 
head so that Its lusld* diameter win be the same 
throughout its length. Then take a OJI catlbsr Hash 
revolver barrel—the hexagonal kind used tn cheap re¬ 
volvers it good eaotofr ft* tk|* parpots asd tom « 


op ma it fits tn the shell snugly bnt not to rightik ' 
as to swell the shell, then eSMtulgr ehattbst tt* 
barrel to take the Ml cartridge. Great car* ffioat ba 
taken (a doing this, aa the accuracy of the gun **. " 
pends greatly on this part of tb* work. Hast oomttir- 
stnk tbe revolver barrel, B, so that the head of the 
0 St will 11s flush with the head of the regulation 
shell A, as shown In the Illustration. If thId Is hot 
done the breech will not dose sad the shell meg be 
accidentally exploded. Pina, 0, should then be driven 
through the shell and barrel to keep the latter in 
place. This wfll not ba needed If the barrel and In¬ 
side of the shell are slightly tapered, the taper to- 
creasing from the mauls end to the breech. 



work very well, and If the rifle la built so that a 
longer barrel could be Inserted, of Course Its rang* 
would be increased. 


Considerable difficulty la often experienced In empty, 
lug and refilling the common form of movable wash- 
tuba. Stationary waahtube are usually provided with 
suitable plumbing connection* whereby tho water may 
be easily and quickly drained off, but with the ordi¬ 
nary form of wooden movable washtubs the entlra 
tubful of water must either be lifted end carried to 
the sink or other drain to empty It, or the water must 
be balled out of the tub and carried to the sink or 
drain by the pellful Tho lifting of the tubful of 
water Is often a physical Impossibility, and the carry 
Ing of the water from tho tub to the sink by the pall 
ful is a tiresome task If the house be provided with 
running water at th* sink, a very simple contrivance 
may bo devised for utilising the oity water pressure 
for the emptying of the tub By providing a simple 
form of elector at the faucet and connecting one Inlet 
of the ejector to a short piece of hoee leading to the 
•Ink the water may be very easily drawn out of the 
tub Into the sink, even though the latter be at a 
higher elevation In the accompanying sketch, there 
is shown a simple contrivance of this character, tn 
whlrh the ejector Is formed of a block of wood adapted 
to be dctocbably secured to the faucet. The ejector 
Includes two passages Intersecting at an angle and 
having a common ootlet as shown In section In Fig. 1 
One of these passages recclw-s a stream of water 
under pressure from the faucet, and the escape of this 
water from the lower end of the elector tend* to draw 
water out of the tub through the hose and to deliver 
the latter to the sink. 

The same device may he used for refilling th* tub. 
To secure this object. It Is merely neesaaary to close 
tb* lower end of tbe ejector with a ping or In any 
other suitable manner As shown, a abort rubber 
plug Is connected to a strap tacked to one side of the 
block By Inserting tho ping within the open lower 
end of the passage and securing the free end of the 
strap to a button on the opposite Bide of the block, aa 
shown In dotted Une« the water will be cadaed to 
flow from the faucet down through one r* H T * gT 



up through the other to the hoee and Hu tto s to the 
waahtub. 


An tntererting experiment to determine whether th* 
strength of iron and steel was affected hr upturn 
was carried out at tb# T echnical Institute of Tfil*rr1 
wtth the following reported reauU Bars of mUA ate*) 

ttd wrought trot • inches long by % tooh to t lack 
to disaster ware gsefl. pert of which were 
by brief totofttM to a adenoid, Tim test*),;** 
etoMttlM of ttt ttaftMttnd part* (toeranto«’!,«ai#'’ 
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^Liberal Education. 

v^3Feetoi Shelf Room, 



E X-PRESIDENT Eliot of 
Harvard, "first private citizen 
of America, ” says that tbe books 
a cultured person must read will go 
on a shelf 5 feet long. 



a crank and drives the other by means 
of a belt. The ends of a Ann violin string 
are attached to pegs inserted In the taoes 
of the wheels at unequal distances from 
their centers, and the middle part of the 
violin string, which Is kept tmnt by a 
spring, passes round a pulley, which 
turns freely on s vertical rod, attached 
rigidly to the horisontal axle of the nave 
of a bicycle wheel mounted In bearihgs. 
When tbe crank la turned both wheels 
revolve, and the horisontal displacement 
of the pulley, at any Instant, la equal to 
the algebralo sum of tbs horixontol die- 


Ml 


or the pulley la followed accurately 
by s writing point which la attached to 
the other end of the bicycle nave. This 
point presses against a strip of smoked 
paper wrapped round a drum, which Is 
turned by the engagement of a toothed 
wheel an Its shaft with an endless screw 
on the crankshaft The amplitudes of 
the two vibrations whose combined effect 
1» sought are varied by varying the dfc- 
tnness of the pegs from the axes of tbs 
two wheels, the phases are varied by set¬ 
ting one wheel, at tbe start, mors or has 
in sdvanes of tbs other by means of 
Pointers attached to the wheels and fixed 
graduated circles behind them, the 
periods era varied by employing wheels 
of diameters proportional to the periods 
desired. For example, two wheels at 
nearly equal diameters give g graphical 
record of the phenomena of "beats,” 

Vibrations In mutually perpendicular 
planes are combined by means of an ap- 
paratns baaed on tbs asms principle 
(Fig. S) The resultant curves are traced 
on smoked glass so artaaged before a 
lantern that the curves can be Immedlats- 
'r projected on a screen and explained 
and studied at leisure, with n thorough¬ 
ness that la not possible with the « vanes- 
cant Projections of Ltsssjotw'a figures 
mads la the usual way. by reflecting a 
pu«U of light tram minors attached to 
tuning fork*. 

Ohamagnys apparatus for the study of 
refraction consists of g glam globs sup- 
ported by firing Its fcorlioatal neck, ta fc 
copper sleeve. If the Mob is regarded at 
one pot* of the globe, Os oppcBlW pole 
Is Indicated by an Interruption In s oop- 
per meridian, and tbs equator b grad* 
ittd in intervals of firs dogmas. 

* *toa $um«t a w njttyd lot. 
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ati-aina ths level of tlw break In the meri¬ 
dian. Tbe law* of refraction and total 
tton eta then be studied by direct- 
ln« luminous pencils toward the orator | 
of the globe, In the equatorial plane, and 


In hU electroeoppe (Fig- 4) Chasesgny 
baa made use ot the fact that platinised j 
glaaa la lufidently transparent 

ta to be sera dearly through it and 
yet reflects bright Image* of objects 
it tha eye, A tertloal and 
atrip of copper and a flexible atrip of| 
aluminium foil are auspendad from a cop¬ 
per rod and lndoaed In a case of which 
two opposite aides are of glass and the 
net of metaL The rod oarrtea a char* 
disk at Its upper end and Is Insu¬ 
lated by patting through a block of paraf 
fin, which rests on the top ot the case. 
One of the glass aides Is platinized, and 

outside it la plaoed a graduated quadrant 

which Is seen by reflection, while the de¬ 

flected strip of aluminium ta teem through 

Chasaagny’a galvanometer (Fig 5) Is 

Inclosed In a wooden esse which Is at-1 

Cached to the wall In a strong magnetic 
field, formed by placing the like poles 
of two horlaontal horseshoe magnets al 
moat In contact with each other, la Bus¬ 
ed a coll of wire of electrolytic oop- 
Tho Intensity of the field la further 
Increased by a soft Iron cylinder, sup¬ 
ported Independently Inside tbs ooil 
large mirror, attached to tbe coll, reflects 
the Image of a lamp to a scrw 
the toovements of the spot of light can be 
followed by tbe whole class Tbe gal¬ 
vanometer Is provided with three shunts 
In Chassagny s apparatus for the study 
of electromagnetic induction (Fig 8), a 
of wire Is attached with Its plane 
vertical to one end of a lever which can 
turn round a horizontal axis and Is bal 
anced by a counterpoise on tbe other end 
A vertical horseahoe magnet, with 
poles directed upward, Is placed so that 
the coll can be brought between the pole# 
raised above them, by turning the 
Br on Its axis Tbe positive and nega 
tlve currents produced by the 
■mints are Indicated by a galvanometer 
noted with the coll An alternating I 
current Is produced by allowing the lever] 
to oscillate freely Other experiments In 
ctlon may be made by tending 
through the coll a current from a battery 
M Chassagny has devised a number of 
other Ingenious Instruments, Including 
very practical rheostat, a eudiometer, a] 
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merged condition, oertaln valvea In the 
Interior of the boat are opened This 
allows the water from the sea to run Into 
great tanks built within the boat and 
thus virtually sink her Theee tanks are 
closely gaged, so that Just the required 
amount of water la taken In Urn 
normal conditions, when the boat la 
Met with tbe ballast tanks HUM, she will 
have g few hundred pounds reserve 
buoyancy, which la represented by tbe 
top of her conning tower protruding 
above tbe water If deelred, this buoy 
ancy may be entirely doetroyed by ad 
mlttlng a small additional amount of 
water, equal In volume to the volume of 
that part of the conning tower above 
water While In the submerged condl 
tlon, ell communication with the outelde 
atmosphere la necessarily cut off The 
crew, usually about fifteen men, then 
breathes the air contained In the body 
of the boat The amount of air origi¬ 
nally contained within the hull la sum- 
dent to support life with oomfort tor at 
least twenty-four hoar* But, In addition 
to the air thus contained, the boat car 
. riea a large supply of compressed sir In 
I atari flasks, which, If used for breathing 
purpose*, would be tnOdrat for a num¬ 


ber of days. 
After ha- 1 
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' Another east on word is that of tbs 
CopMfrtte submarine "David." which, 
durla* the blocked* of Charleston to the 
elvli wsr, was manned by volunteers, snd 
ta hs&d power wu propelled oat to the 
V •. 8. ‘'Housatonic," which she de> 
strayed to the explosion of s mine in 
outset with her hull. 

Da fish the Spanish-American war the 
modern submarine had not made its *p- 
pearsnoe. Daring the Russlan-Jsp ans ee 
wsr both sides ordered boats, bat the war 
wu finished before these veoaels became 
available. At preesnt all the leading 
uval powers are acquiring submarines in 
largs numbers, so that during tbs next 
war wa may expect to see them figure 
largely In the various operation*. 

In the trip in a submarine above re¬ 
ferred to the Editor wu Impressed with 
the ementhaess and accuracy with which 
the submarine went through her sub¬ 
merged evolutions. Ths movements, 
quick response, etc., of the boat ware 
such u to inspire complete confidence in 
her stability and general efficiency 

Than can be no question that ths sub¬ 
marine baa at last "come into its own" 
Among tbs captains of the battleships 
snd ths line officers In ganeral at Pror- 
tmeetown, there wu noticeable a growing 
respect for those craft, dus to the varied 
and accurate work which the flotilla had 
accomplished during the summer maneu¬ 
vers Thera has been a steady but alow 
growth in the speed of tbe submarine. 
Its control to now perfect, and Its radius 
af action to being rapidly Increased 
Our largest boats have a radius of about 
ane thousand miles and two are under 
construction on tbe Pacific coast which 
will have s cruising radius of about three 
thousand miles. This means that the 
submarine to taking on full seagoing 
qualities It must no longer be regarded 
u restricted to sescout operation Tbs 
time is not far distant when an admiral 
searching for the enemy upon the high 
seas may Include a submarine flotilla In 
his fleet Ths profound significance of 
this fact upon strategy and tactics will 
be appreciated by every naval export. 

In hto study of living beings, the physl 
•togUt has one guiding principle which 
plays but little pert in ths sciences of 
the ebetntot snd physicist, namely, the 
principle erf adaptation. Adaptation or 
purposiveness is the leading character¬ 
istic of every one of the functions to 
which ws devote In our text-books tbe 
ohapter* dealing with assimilation res¬ 
piration, movement, growth, reproduc¬ 
tion, and even death Itself. Spencerr has 
defined life as "tbs continuous adjust¬ 
ment of internal relations to external re¬ 
lations" Every phase of activity in a 
living being la a sequence of soma ante¬ 
cedent change In Its environment, and la 
so adapted to this change as to tend to 
its neutralisation and so to the sur 
rival of the organism. This to what to 
meant by adaptation. It will be aeon 
that Hot only does It Involve the tblso- 
foglcal eoaoaptiou that every normal ac¬ 
tivity must he for the good of ths organ¬ 
ism, but also that It moat apply to all the 
relations of living beings. It must there¬ 
fore be ths guiding principle, nob only la 
physiology, with Us special pre-occupa¬ 
tion with the Internal relations of the 
parts of the organism, but also in the 
other branchse of biology, which treat of 
the relations of the living animal to tta 
environment and of the factors which 
determine its survival In ths struggle for 
etlstthee. Adaptation therefore stoat ha 
the- deciding factor in the origin of spe¬ 
cks and fit Uu succession of the dlSsr- 
snt forms of Ufa upon this earth. 
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The mlurititli luverilKStlou of the ranee of broken 
mill hoe a strong claim on popular Intnreel and thle 
Tor the reneomt that we all are more or tree frequent 
tiarelera by mil and that the breakage of ralla la 
oue or the moet fruitTill causes of serious railroad ac 
cltlcntH The agitation of three year* ago »ht<h fol¬ 
lowed upon the publication by the State authorities 
of statistics showing an alarming Increase In the num 
her of broken rails lias been produitlve of excellent 
results It has nerved lo bring together the rail menu 
rac Hirer and the railroad engineer In a Joint endeavor 
to determine more exactly the lauses of rail failure 
and devise Improvements in the methods of menu 
fsoture whit h trill give a thoroughly reliable rail 
without entailing sn undue amount or extra cost In 
the maklug 

During them Intervening three years a most ex 
haustlve cbemlial and methanlral Investigation nr the 
subjet t has been made and man) hitherto obeturs 
and little-understood fails have been brought to light 
regarding the mechanical condition and chemical com 
posltlou of faulty rails the lauses whlrh have pro¬ 
duced these rundlilone and the best methods of cast 
Ing and working to produce a rail which will stand 
np under Its work without hstraylng that alamjng 
liability to sudden fracture which has caused so 
much loss of Ilfs and property during the past few 
years. 

One or the latest papers on the subject was that pre¬ 
sented by Messrs fay and Wlnt at the annual meet 
Ing of the American Sot lety for Testing Materials In 
which attention was drawn to the frequency with 
which rail breakages may be traced to the presence 
or slag The Investigation by these gentlemen of 
rail* that had broken In the head shows the presence 
or excessive slag a segregation of slag conoentrlt with 
the rail section remnants of slag In the large spilt 
portion of the head, and slag In those areas where Row 
of metal has occurred or where microscopic cracks 
have developed "While It Is Impossible from the evl 
dance so obtained to state definitely the exact cause 
of fracture. It Is highly probable that it Is due to Im 
perfectly welded blowholes or pipes The InvetUga 
tlon allowed that at the point of fracture there is 
alwsys to be found a large amount of slag that cracks 
Invariably begin In and follow from one slag area to 
another and that cracks within the body of the metal 
produced by shrinkage strains will follow along the 
slag areas Thomas Andrew*, in his paper entitled 
Microscopic luternat flaws Inducing fret tore In 
Steel considers It to be a moat significant fact that 
In the varloua material he examined, almost without 
exception there was a considerable slag area. In or 
Mar the fractured surface, aud he says that the In 
ternal microscopic flaws wblih are almost Invariably 
present In steel forgings constitute a chief source of 
Initial weakness In axles rails shafts heavy guns 

The hard spots whlih have been observed In broken 
rails are apparently due either to Imperfect mixing 
and solution of the feito-manganese or to the harden 
Ing of the surface or the metal due to slipping of the 
driving wbeiln nr to segregation In steel alloys The 
first and second causes ate nut common, but the third, 
"which If dus to the Imperfect moiling of the alloy, 
la more serious. An examination of several nickel 
Steel ralla which had broken In service showed streaks 
Of very hard, medium hard, and soft metal and it Is 
Ik* belief of tbe authors of the paper the* this lack 
s t uniformity ta doe to segregation of the nickel dur¬ 


ing the cooftig of the ingot It Is nageeted that the 
various defects Above osnttonod aeuld be remedied, 
first, by using s specification asking for lower sulphur, 
secondly, by allowing mors time between the addition 
of ferromanganese to the hot metal tn the ladle and 
the pouring of tbe metal Into the Ingot mold, and 
thirdly, by pout Lag the metal from the bottom of the 
ladle Finally, although Messrs Fay and Wlnt believe 
that electric refining will remove many of tbe diffi- 
cultlee attendant upon the present vast hod, It must 
not be assumed that this would prove to be e panacea, 
since without competent control had steel can be pro¬ 
duced Just as easily In sn electric furnace as by any 
other method 

otri VArromro nuns inmr 

"When the adventurous navigators of three or four 
centuries ego skirted the ooaets and entered the bays 
and rlvere of this country, they were Impressed with 
the extent and variety of the forests which everywhere 
spread their rich mantle over ths country And well 
they might be, for tbe original forests of the United 
States exceeded in the quantity and variety of thslr 
timber tbs forests of any other region of similar site 
on the globe Nature was lavish when she laid out 
and planted the five great forests of this country, and 
lavish she wss when she planned Its noble water¬ 
course*. smoothed out ths vast arable lands of Its 
prairies and wide-spreading valleys, and stored below 
the surface Its priceless wealth of iron ore, coal, oil 
and precious minerals Where Nature bad been so prod 
lgal of her supplies it was perhaps inevitable that 
man should become equally prodigal In their use, 
and no doubt the extravagance and wastefulness which 
have become a national characteristic, are due largely 
to natural environment 

Of all the natural resources of the oountry, our for 
ests have been one of the worst, If not the worst suf 
fcrCrs from extravagance, and this Is proved by the 
simple fart that we use (or waste) ten times as much 
timber per capita as they do tn France, and are, con 
scquenlly tutting our forests three times as fast as 
they are growing The original forests of tbe United 
Stats* im Inded live great forest types. Ths Northern 
forest reached from Maine through f?ew Rngland, New 
York and Pennsylvania, to Georgia, and through ren 
tral and northern Michigan and Wisconsin to Min¬ 
nesota, and covered About 160 000,000 acres mainly 
of cone-bearing tress The Southern forest commenced 
tn Now Jersey, and reached from the coast far Inland 
through Virginia the Carolines Georgia, Florida Ala¬ 
bama. Mississippi and Ixiulsians and portions of 
Texas, Oklahoma, and Arkansas This Is the great 
belt of the yellow pine Its total original area was 
about 320 000 000 acres. The Central forest, which ex 
tended between the northern and southern forests 
from the Atlantlu coast to the western prairies is the 
great source of our supply of hard woods. Originally 
it Included not less than M0,000 000 acres. Then to 
the westward was the Rooky Mountain forest, extend 
Ing from Montana and Idaho to Nsw Mexico. Here 
un the high plateaus and mountain slopes to a growth 
of coniferous trees. Including western yellow pine, 
Douglas fir larch, spruce and cedar Its original ex 
lent was at least 110,000,000 acres, lastly, and the 
grandest of all, vu tha Pacific coaat forest, extending 
through Washington, Oregon, and Californio, whose 
original area of at least 00,000 000 acres wss covered 
with the most majestic growth of coniferous trees In 
the world 

Much has been said and written of late about the 
destruction of our forests, and one of ths latest and 
most Illuminating pamphlets on the subject to that by 
R a Kellogg, Assistant Forester tn the Forest Service 
of the Department of Agriculture who tells us that, 
whereas, at a conservative estimate these five great 
forests of the United States covered originally &50.000,- 
000 acres and contained 6,200 billion feet of Umber, 
tt the present time their total area has bean red need 
to 060,000 ooo seres, containing less than one-half a* 
much standing timber than they did In their virgin 
state. 

The total yearly drain upon our forests, not count¬ 
ing losses from fire, storms, and Insects, to estimated 
to be about 10^00,000,000 cable feet Of our pretent 
forest area of 560,000,000 acres, soo,000,000 acres are 
roughly estimated to oonolst of mature forests, in 
which the annual growth to balanced by death and 
decay, and 060,000,000 teres consist of timber par¬ 
tially cut or burned over, on which with reasonable 
cars there Is ssffldeat young growth to produce ulti¬ 
mately a merchantable, bat not a fqQ crop of timber 
The remaining 100,600,000 acres consists of forrets so 
completely cut out and boned, that there to not laffi- 
ctent young growth to produoe another crop of much 
value According to this cellmate, the annual growth 
of all ottr forests u not over twelve cable feat per 
acre, or e total of isos than aeren billion cable feet. 
Since we cat yearly some twenty bllllcfi cubic feet 
over and above What tit teat by fire And Other natural 
causes, It follow* that we are catting oat our forests 


three those tttntt ta Umyere 
reaeonaWy enMnmat this egMfcjr fit* .fieri* i«i-xgfct* 
up It* Umber nppir. 1* •*»*» If wmfiurioou w«a tfc* 
conduct a t Germany and Fiunot tt Q e mBfy ft 
eUMe feet of timber per capita are taken annually 
from her forests, Fiance to able to gat alongsrittrat 


lx 260 cubic feet per capita. Germany, forthehtygw, 
bos applied her eelentiflo methods with rath good 
effect, that her state forests are producing today fig 
annua) average of 48 cubic feet of wood per nan. 

It la considered that the demand (Or more fora 
land mar eventually lend to a further encroachment 


forests, reducing the total to 460,000,000 Sores. The 
Forest Berrios eonsldtrs, however, that It would be 
entirely pacsfbta. If the forest land to improved and 
tbe timber economically cut end completely utilised, 
to produce on tbe remaining 460,000,000 acres sufflolsnt 
wood for a population much creator than we now hare 
In the United States. 


math or nor m— mo 

Cssars Lombroso, certainly the most widely known 
if not the most authoritative criminologist of our fay, 
died on October l»th 1000 at Turin, Italy, at the age 
of sixty-four If Lombroso bad never written any¬ 
thing else than his 'Criminal Man." his name would 
be handed down In the annals of psychology Even 
though In his later years he was given, without care¬ 
ful Investigation, to rather hastily fitting Into Us the¬ 
ory any newspaper story or fact that might have tost 
bis eye, It must be stated that his contributions to 
criminal anthropology are valuable and luting. HU 
theory that criminals must be regarded u mentally 
diseased persons although not yet legally accepted 
by society u a whole nevertheless finds favor with a 
large number of psychologists No doubt him system 
of criminology to not so far developed that we are 
Justified In abolishing prisons and treating criminals 
In Insane asylums as Lomltroeo advocated but at least 
It tends toward a scientific solution of the problems 
presented by crime and It* punishment 

It was while he held the post of army surgeon that 
I-ombroao s attention was first drawn to malformations 
of ths skull. An executed murderer's cranium was so 
markedly malformed, that he was Induced to make an 
Investigation to ascertain whether or not the man’s 
crime might not have been occasioned by bis cranial 
defects. The rest of Lombroso's Ufa wss spent la 
piling facts upon that original fact A* a lecturer on 
psychology at the University of Pavla he later had 
abundant opportunity tor studying Inmates of the In¬ 
sane asylum there, and was Impressed with ths con¬ 
nection between nutrition and sanity As a result of 
lhat study, he showed that a poor quality of matie 
was responsible for much of the pelagra from which 
Italian peasants were suffering After a hard cam¬ 
paign he succeeded In Inducing the authorities to take 
measures to reduce the disease. Lombroso's researches 
were extended also to tbe study of epilepsy and genius. 
HU theory that genius was a form of Insanity was 
widely heralded and attracted not a little comment 
both hostile and favorable. 

Recently Lombroso devoted much time to the study 
of spiritistic phenomena. He made an elaborate study 
of Eusapto Paladluo and was won ovr by bar to a 
partial belief In the physical manifestation of spir¬ 
itualism, yet he was never quite willing to accept 
spiritualism In tbe sense of preservation of personal 
ldimtlty after death 


009XZ M LAHS1BT1 7UQHT OYU Tn Birm 

Town. 


The most sensational flight svsr mads In an aero¬ 
plane was that accomplished by Count de Lambert with 
hto Wright biplane on October 18th, when be Saw 
from the aerodrome at Juvtoy, where on aviation meet¬ 
ing was in progress, to Porto and back, covering a dis¬ 
tance of about SO miles tn 48 minutes and SO seconds. 
After making two circuits of ths aerodrome. Count ds 
Lambert beaded tor Paris, sad, continually rising, noon 
disappeared from vtew He tore ever Parts at a great 
elevation, and by ths time ths BUM Tower was reach¬ 
ed, he had risen sufficiently to olsar it nicely Ha 
passed dtrtctly over ths tower, which to 914 feet In 
bright, turned hto machine around, and headed back 
for Juvtoy. He arrived and landed safely, and was 
trusted by Orrtlte Wright, who had Jutt arrived fawn 
.Berlin after making a special night tor Emperor WU- 
Ham—the first aeroplane flight the Oerman emperor 
had ever wt tn e ae e d a few days before. While la Ger- 
msny, Orville Wright also made a record height flight, 
In which he reached an elevation of about L«90 feet, 
as near as he could estimate. Coant ds Lambert's 
height was visibly demonstrated by big tonstog vhf 
the BUM Tower At a height of 1,000 feet ttii prth* 
clpal se nest ton he experienced woe that Ml tortp!**'. 
appeared to be scarcely moving. The time, br eak ■ 
seemed interminable «r* h* finally react** htoettrtinr 
point. Hto average speed we* then* n-a^e#)ifft$ 



jr<*k o* th* ^nt.iatefea at flu JpHgtreu railway 
frfi ifflureil to ««Uduring tit* recast summer, that 
ft WUI probably l»op*a*d»«rt ymr from BUmeer to 
JWfelrsa Jock, A eUUoS *t the former pita hu 
b«nb*yn out of the solid rook at *n altitude of a IBS 


Ayr**, th* s*m* of which *ua**t* palm 
trwp and maahise and th* transact k» of bu*ls«a 
wfth subtropical leisurely bsutte, I* getting sufficiently 
bar to d*mnnd subways. A MU U pendlsx In th* 
A r g entine Legislature to authorise the construction of 
underground electric railways operating in connection 
with extetlng surface line*. 

Th* WoUeley Motor Car Company, leading maker* 
Of "alVBriUah* 1 automobile*, are giving aped*! atten¬ 
tion to aeroplane engines and have delivered several 
V-typ* 50-horse-power machines to Intending aviators. 
This* motors, although they weigh only 300 pounds, 
gre claimed to be capable of delivering as high a* 75 
bone-power One of them waa recently Installed In 
a new Volaln biplane. 

Use Austrian government appears to 1 m divided 
spoil the ‘'Dreadnought" question, the proposed ex¬ 
penditure upon naval construct Ion for next year hav¬ 
ing been reduced by 35,000 000 A torpedo milser 
named “Admiral Spaun will be launched about tbe 
end of this month, the first ship of the Austrian navy 
to be equipped with Parsons turbines, with an esti¬ 
mated speed or IS knots 

It appears that the Siberian railroad Is beginning 
to show the Inevitable results of the haste and cheap¬ 
ness with which It wae constructed The sharp curves 
and heavy grading have put serious limitations upon 
traffic, and lor great distances tbe reconstruction 
Will Involve au entirely new location Tbe rood la to 
be changed from single to double track and the offi¬ 
cials are greatly regretting that tbo large and costly 
bridges were built to accommodate one track only 
On the level plalna the double tracking will not be 
sach a serious matter but In the heavy tuts of the 
mountain division, and where the steel bridges over 
the wide river* will bare to bn rebuilt tbo cost will 

be very high 

Th* rapid advance of aviation to tbe dignity of a 
science I* Indicated by the fact that tho University of 
London has arranged for a special courso on aero¬ 
nautic* to be conducted by Mr A P Thurston one 
of Sir Hiram Maxim’s engineers It will consist of a 
series of lectures followed by drawing office practice 
In the design and construction of auroplanea The 
syllabus of th* lecture* la as follows (1) The normal 
and Inclined plane (3) Stream line surfaces, center 
pf pressure and resistance of bodies (3) The pro¬ 
peller and helicopter (1) Calculations applied to a 
dying machine. (5) The biplane. (6) Tbe mono¬ 
plane (T) Aeronautical engines (8) Automatic sta¬ 
bility and control (9) Dirigible balloons 

Doling th* past season the old, deep-keel, narrow 
beam Engllah cutter ‘Bloodhound’ has beau aeorlng 
some remarkable wins In races against cutters of the 
most modern design. Commenting on her perform 
anoes, tbe yachtsman of London says that opinion has 
boon expressed that many present-day designers do not 
know their business and adds ■ Speaking for our 
selves, ws say without hesitation that they do not 
It Is not by any means our purpose to eulo¬ 
gise tbe performance* of the Bloodhound’ unduly, but 
w* repeat that there la something wonderful In the 
fact that a yacht so antiquated In shape was able to 
beat two modern cruisers of fifty per cent ovei^her 
tonnage " Of course, the feat waa performed In strong 
winds and under reduced canvas. It la in light 
weStber that tbe modern yacht la so groatly the snpe- 
rtor to the older craft. 

Tttte bar* recently been concluded by Meesn Bur- 
Stall and Monkhouse, of London, of a portable com¬ 
bined. bolter and engine, the eoopotny and efficiency of 
which an so remarkable that we aball hope to describe 
the tests more in detail either In th* Sonnrnno 


Annates* or Bumjcmirr In the near future, limita¬ 
tions of space preventing their adequate discussion at 
present The engine is a so-called “locomobile,” built 
by the Wolf Engineering Works of Magdeburg Bucksu, 
but It must not be confounded with the automobile of 
that name, as it Is not strictly an automobile engine, 
ft consists of a looomotlv* type bolter, from which 
th* Steam la conducted through a superheater In th* 


•moksbox directly to th* hlgh-presear# cylinder of th* 
engine, which la tandsm compound and mounted di- 
rectly on th* bolter Under the name Jacket, so that the 
nra surrounded by th* flu* gases, Such te 
heat soemomy effected by (hlS arrangement, that 
commercially ohnstrhoted "stock” engine end 
-ww. *4*pt*ble to tu4*bto«, plowing, sawing, or any 
ofth* ordinary wdrfc of a.portable engine, develop* 1 
jHffctynwpoinr with Lfl* pound ot ooal and 8J1 
MM k water Th* sfMsgfl* I* very little redooed 
amto* with It tot oqat the** Its *00 
>** kk m**. 
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A ac et ate hu just boon given by the Brasilian 
government to n French telegraph company to erect 
a wireless telegraph station on a small Island 200 
miles off th* coast of Bio Granite do Norte the oast- 
eramoot point of South America. The Inland la 400 
miles from Pernambuco Tbe station will have an 
operating radius of 1,000 mile*. It will be connected 
by an auxiliary station at Pernambuco with the Bra 
xJllan telegraph system. 

Th* city of Baltimore hu adopted an ordinance 
which require# the testing of every electric meter by 
the Deportment of J^mpe and Lighting, before the 
meter may be lnel ailed A i barge of ten cents Is 
mode for each lnapw tlon Any t onsnmer who la aus¬ 
picious of his meter uiay have It examined by the 
department A charge of $1 <■ made for this service, 
which Is borne by the consumer If the meter Is regis¬ 
tering properly or by the company If 'he meter la 
found to be at fault 

ns reoent announcement of the British Wetelnu U 
Company that It hu entered the electrical fleld and 
is manufacturing metallic-filament electric lamps, has 
caused qnlte a *Ur in England. Many look upon this 
news u a blow to ibe gns business WsleUu h man 
ties hare beroiofurp”made it possible for gas to tom 
pete with electricity m an lllnminant but the fact 
that the Welsbnch Company Is taking up tbs manufac¬ 
ture of electric lamp* would seem to Indliate that lbs 
gas mantle cannot compete with the metal!It filament 

Slsotrio railways frequently require an extra supply 
of poser owing to A holiday noth or some unusual 
event which irowds their tars to the utmost caput lly 
Some of the roads have built their own portable sub¬ 
stations consisting of cars provided with rotary ton 
vorters or motor generators tiansformers and swltih 
boards Recently one of the large elm irk manufac¬ 
turing concerns hu pul out a slot k portable sub¬ 
station of Ibis type which may be moved to any sec¬ 
tion of tho Hue and made ready for use at a moments 
notice by connecting It to the high tension line 

the «"""»! Electrical Show at Madlsou Square Gar 
den which was brought to a closo last week was nota 
ble for Its decoratlun*. Nearly 40 000 yards or orango 
and white buntlug were used to decorate tlia building 
The whole iulorlor of the building was draped with 
bunting There was a esnopy celling which was divid¬ 
ed into panels, and candelabra were hung from the 
Intersections uf the panels Each candelabrum con 
mined a cluster of twenty two 25 wall tuugsten lamps 
encircled with amber-colored 10-watt lamps Six large 
chandeliers were placed over the center of the arena. 
These chandeliers sere ten feet In diameter made up 
of art glass. Altogether tbe effect was superior to that 
of any previous exhibition 

At the reoent meeting of the International Asms la 
tlon of Municipal Electricians a resolution was adopt 
ed favoring the grounding of secondaries in nltnnial 
Ing-current systems Tbe resolution calls attention to 
tho foot that life and property have been destroyed 
from high voltages on alternating-current oecoudary 
systems, becanse of the failure of Insulation betwoen 
primary and secondary circuits, and that such dangers 
may be obviated bv grounding the secondary and It 
demands the enactment of legislation requiring all 
alternating-current secondary syatema to be grounded 
when by so doing the voltage between the earth and 
any part of the secondary systems w 111 not exceed 250 
volts. 

A Qerrnan Investigator bas found that the lusulatlon 
resistance of colls made from bare aluminium wire 
depends upon the compression of the wire and also 
on Its thickness Tbe smaller the wire tho less Its 
Insulation resistance This he thlnLi la due to tbe 
fact that the thick wlre#^ are soft, while thin wires 
are bard drawn He also flnds that the resistance Is 
considerably reduced wh’ls tbe rolls are wet. He 
therefore anggaats that In making colls of bare alinni 
nlnm wire, the winding* should be separated by non 
hygroscopic material Before winding the tolls they 
should be wet so as to oxidise the aluminium Aftei 
several daya they should he dried In a vacuum and 
lacquered 

Th* following mtehod Of Impregnating fleld coll* 
waa recommended at the recent convention of tbe 
American 8tr**t and Interurban Engineering Assoria- 
tlon Tb* wlr* is insulated with asbestos held In 
place by a cotton covering The coll is wrapped with 
porous taps, and then placed In sn air-tight chamber 
and hosted. The air in the kettle Is exhausted snd 
when the proper vaooom hss been obtained melted 
ajphaltnm la permitted to flow in after which air 
pressure 1s tpplled, forcing the material Into the 
Interstices of the cotL When the coll le nearly cool 
tt 1* brought to proper shape by means of clamping 
plates. When tbe eteap* and tape are removed, the 
eoU te covered with an Insulation of varnished cun- 
brfc. 
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tevalyn Briggi Baldwin, tbe Arctic explorer recently 
stated that bo intended to make another trip to the 
Antic and go on the lie drift over the apex of tbe 
earth and return bitweuu the nut coast of Greenland 
and the west coast of Hpltxbergen. It 1* a dlatanc* of 
two thousand miles and as a progress of no more 
than two miles a day can be made the Journey will 
consume four years 

Certain minerals exhibit the curious optical property 
known as asterlsm That Is to nay they show a star 
shaped figure when light Is reflected from them or 
transmitted through them This Is seen, for eaample. 
In the Btar stone a sort of sapphire and In the star 
ruhy A note in Knowledge dew rlbes the asterlsm of 
mica. The photograph of a lamp flamo taken through 
a plate of mlia shows a six rayed star with six fainter 
radiations between Outwardly star mica resembles 
the ordinary form and shows the same phenomena 
under polarized light When examined under tho ml 
troseopi however the star mica Is found to (ontnlu 
fine needles of another mineral and these are n-gu 
larly arranged at angle* of 120 deg To these needles 
the star seen by transmitted light Is dun Btar mlra 
has boon found In thu State of New York and at Bur¬ 
gess 11111 Ontario 

Henry Gannett, ilmlnuan of the United Slates Quo- 
graphic Hoard Rear Admiral l olby M Theater U, 8 
N formerly superintendent of the Naval Observatory, 
and O II Tlttmann superintendent of tin United 
Slates Coast and Geodetli Survey will compose the 
membership of the luiumlttiw of tbe National Geo¬ 
graphical Society which will pass on the records and 
proofs submitted by Robert E Peary to substantiate 
his tlalm lhal he reached Iho North Pole on April 6th 
I'lOB At a meeting of the board of managers of the 
National Geographical Sot lety on October 20lh th* 
ro<orris anil observations furnished by Commander 
Peary were presented and Mr Oannett who bad pre¬ 
viously been appointed chairman of the committee on 
polar research named Admiral Chester and Mr Tltt 
mann as the ill hi r members of the committee to de¬ 
termine ( ommnndnr Poary s ilalma 

In order to produce a cadmium spectrum of snffl- 
< lent Intensity for polarlmetrlr vork advantage is 
taken of Lhn ravorabln properties of the ellver-cadmlum 
nlkiys by Dr T Martin I^iwry On aecount of their Iso¬ 
morphism the I wo metale form an ixrollenl serins of 
alloys whkb are c haracterized by good mechanical 
properties and very high melting points (An alloy 
with Cl) per cint Cd mills as high an 7U0 deg C ) In 
striking lontrast to the behavior of the pure metal 
the alloy glvis a steady arc which can be kept trno to 
• enter by rotating the electrodes In opposite directions 
Tho spectrum shows tho silver as well ss tho cadmium 
lines but these sre so far separated that even with a 
low resolving power the slit of a sportroscope can be 
opened to Its full width without any overlapping of the 
brilliant blockB of light whhh take the place of the 
usual linen 

Arrangements are lining perfected In New York fur 
the Incorporation of tho American Radium Institute 
to he devoted to thi Inal mint of isnrir and similar 
disc sees lhn Institute will be conducted much on the 
same plan ns similar ones In Paris and London The 
work will be divided Into various sections such ss 
i hemlral physh nl medical and botanical with an 
expert In i barge and It Is believed that for experl 
nients the laboratories of tho Rockefeller Inatltute 
will be available Supplies of pitchblende for manu 
farturo are to be drawn from Colorado and other West 
ern localities where the Initial processes of extracting 
the radium will be conducted It Is announced that 
(lie Institute is not In any sense nininipnlal and that 
sevi ral of the scientists who are Interested In It arc 
not only giving lliolr services free but are lontrlbu 
ting from thilr own mians to th» fund wlilrh will be 
required to establish the plant 

Th* observatory of Treptnw has opened an Interna¬ 
tional compel It Ion for tbe best photographs of th* 
Leonid meteors taken from the car of a balloon be¬ 
tween November Htb and November 16th 1909 The 
developed plates should be sent to the observatory 
anonymously but accompanied by n symbol which Is 
repeated In a sealed envelope containing the place 
date and hour of exposure, the name and elevation of 
the balloon names of constellations In which meteors 
bsve been observed names of earner* and lens with 
focal length and aperture, and the length of exposure 
The plates should reach the director of the observa¬ 
tory Dr F 8 Archenhold before January 1st 1910 
The results of the competition win be published In the 
Journal Das Weltall Three prises consisting of a 
telescope and publications, are offered, but It Is stlpu 
I stud that the prize pictures shall Mcome tbe propi rly 
of tbs observatory The competition would have a bet 
ter prospect of success If nil photographs of the Loon 
ids bid been admitted. Balloons are still so rare that 
It 1s quite possible that not n single plate will be sub¬ 
mitted 
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Ovine lo the i vtr Increasing Importance of tbe ap¬ 
plications of electricity It Is small wonder that elec- 
trtoal laboratories should hare been founded every 
where to afford a meana of completing practical In 
■traction In fact technical colleges and schools of 
all degrees are at present equipped with surh labora¬ 
tories 

However the Institute recently founded at Brussels 
by Ur Robert Uoldsrhmldl tbe well known inventor 
and scientist la of an absolutely novel kind Healls 
lng the lnodequa y of book study and oral enplane 
tlon for conveying a thorough understanding of ex 
perlmental electricity Dr Goldschmidt provides an 
opportunity for experiment accessible to the general 
public deslruus of observing the electrical phenomena 
which are so important for modern Industry To at 
tain this end bs has created a popular laboratory of 
remarkably olrar and almple disposition where lay 
people by starting from the moat elementary fads 
will be able tc acqialnt themselves with any scion 
title problems relating to electricity 

The 01 Igtnal Intention was lo create some sort of 
museum of electrical Invention and dlseoveiy organ 
lied on similar lines to the general museums of paint 
lng natural history and Industry This however 
would have been quite Insufficient ss the object of say 



tlon with the Popular Laboratory had to be designed 
and constructed especially for tbe purpose and with 
a view to simplicity safety and Solidity 
On the ground floor of tbe laboratory (which was 
opened on the occasion of the recent twenty fifth an 
nlversary of the foundation of tbe Society of Belgian 
Flactrlelans) are Installed apparatus for tbs funda¬ 
mental experiments constituting the basis of modern 
electrical science These ore perforat'd with rela¬ 
tively simple means Visitors thus pass from the mag 
net stone to the properties of electro-magnets and tbs 
explanation of electro-motors from the generation of 
static electricity by tbe friction of glass and wax on 
to the working of VImehurat machines on similar 
principles and to induction colls they then proceed 
lo familiarise themselves with the phenomena of elec¬ 
trical discharge in various media (cathode and radium 
rays etc ) 

In the gallery are Installed those apparatus which 
are required for the demons!istlon of tbo principles 
of electrical Induction alternate cuirents and meth 
ode of electrical measurement 
Each apparatus Installed In these two departments 
of the laboistory is located In a glass case leaving 
free to the experimenters hands only the lnstrument'- 
requlred for performing the < xpcrlment and thus 
avoiding any unnecessary contact liable to endanger 
the apparatus In three adjoining rooms are united 
the apparatus of precision and lnveatl 
gat ion as welt a* measuring lustre 
menu the handling of which requites 

g thorough knowledge of all the preced 

fug comprising photometer* precision 
bridges slender la of measurement gal 
vanometera estimate] a etc 
On the giound floor In the center of 

the building are round such apparatus 

as will allow the visitor to familiarise 

himeelf with the most Important meas 

urements relating to motors and dyna 



A row »f Static electrical 


pkee of apparatus exhibited 
would rarely be Immediately 
Apparent to the observer 

What wax to be shown was 

not th« principle llaelf but 
its demonstration and the 
method of conducting an ex 
pertinent lo domonatratc It 
and the best means of t ach 

lng tha student this Is lo let 

him conduct the experiment 

himself This task was an 
extremely difficult one entailing as it did a rational 

clasalflcatlon of cxpeilmcnls such as should render 

them comprehensible In fact tbe main defect of 

any previous attempts In the same direction (made 

at 1-ondon Berlin and Munich) had boen iho lack 



performing It themselves Should however somebody 
sufficiently well Instructed wish to experiment him 
self he would be allowed to do so under tbe super 
vision of an experienced operator 
To the laboratory la connectsd a lecture hall be¬ 
hind which la Installed a projector allowing visitors 
at any moment to Inspect oo the screen an extensive 
series of hundreds of views relating to scientific nor 
elites This Is actuated by a push button 
A special ball Is set apart for Industrial men to 
exhibit their products free of charge and a library 
containing the most Important books 
periodical! and bibliographical flies en 
able* visitors to supplement by tbeorotl 
cal study the practical knowledge ac 
qulred In the laboratory 
A mechanical workshop Initiates those 
seeking such Information In the coo 
structlon of electrical apparatus Final 
ly four small laboratories situated tn 
the front building are to be placed at the 
disposal of specialists tor use In original 
research work 


Apparatus for the study of natural and peimasent 

magnets and terrestrial magnetism. 


ui a These two departmi nti are 
different In character from tbe 

two preceding In fact vliltoi-M 

1 ere find themselves In a labors 


hviry expeiliw.nl had lo be designed with a vie* 
to its being accessible to everybody In addition (o 
forming part of a graduated course of Inter-connected 
Most of the apparatus used In oonneo- 


lerformed by comp* 
tont men By welching their 
work they will la able to grasp 
the mechanism of the expert 
ment without being capable of 
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t* the oourn at tome experiments In qnalttatlvs 
MBIT** * tha High Betel at Medford. Hue, a test 



plana of the aria of the sphere and a Unger connected 
to the roller Indicate* the position of the axis of the 
sphere and thereby ebows the difference of speed of 
the two shafts 

■teesnaMtefaMien by Serial Flerlrie aaS Soand 
Waves. 

Debris has Invented a method of measuring a ship s 
distance from a shore station by taking advantage of 
the difference between the vekxltle* of sound and dec 
trio wave# A bell Is set ringing and wireless elm trie 
wives are generated simultaneously on the ship Th< 
slsotrio waves arrive almost instantaneously at the 
■bore station and thire set In motion a stop-dock 
The distance of the ship can be mniputed fioni the 
number of seconds Indicated on I he dial when th< 
sound of the bell Is first beard The computation Is 
facilitated by the ose of a table In which If necessary 
allowance may be made for the fraction of a second 
consumed In the operation of the tecetvlng and cloth 
starting apparatus In this way the distance of the 


respectively equal 
to the ships 
ascertained dls 
tan ces from those 
stations The 
general Introduc 
tlon of this sys 
tern would great 
ly Increase the 
possibility of aid 
log ships In dls- 
tress — Promo- 
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Attached to tbs 



tffbe epctathing solutions of several salts to 
which had bean added hydrochloric add and 
ammonium sUlphlta was set away In a closet 
tor a few days Projecting vertically from the 
tube waa a small piece of Alter paper When 
the tube wee removed a peculiar calash-shaped 
hood of ammonium chloride crystals waa 
found resting on the paper 

rLATne with nu 

A can of gasoline can be handled as safely 
aa a can of Oil for liquid gsikollne does not ex 
plode It la the gasoline vapor that Is highly 
explosive when properly mixed with air The 
accompanying Illustrations show the safety 
with which burning gasoline may be handled 
Pig 1 shows a man pouring burning gasoline 
from one ran Into another In Pig 2 he Is 
blowing Into the spout of a ran or gasoline to 
which a match has been applied The little 
blue flame that ordinarily plays around the 
mouth of the can Is transformed Into a burn 
Ing torch P lg 2 shows a pool of burning gaso¬ 
line on the floor and two gasoline cans aflamt, 
bat there Is no explosion 

juammne holm bt ileotiioitt ' 

One of the employees of a Chicago Arm deal¬ 
ing In perforated metal to be used in flour mills 
has devised a simple measuring deflie for « 
readily matching samples brought In by custom 
era A tapering needle which Is pushed Into 
one of the perforations as far as It will go carries a 
brush that passes a series of electric contact pieces 
The latter are connected to a sot of solenoids and 
when the circuit la closed by press- 
Ing a button one of these solenoids — 
operates to uncover a number Indl 
eating the correct else of the hole g! , \ 

pamsmiL mu xvuoatoe MHM&’ 

The well known British naval 
architect Sir John 1 Tbornycroft 
has designed an Ingenious device 
for use on twin screw torpedo boats 
to indicate the relative speeds of WPPIHrel 

the two propeller shafts A sphere ™ ^ 

la supported on and rotated by two BkAAjfcja 
rylinden whose axes meet at a p- A, ^ 
point below the sphere The axis fc—«*—— 

of rotation of the sphere virtue Its 
position with the relative speed of 
rotation of the cylinders A roller engaging the 
sphere tends to find a position where It does not slide 
In other words the axle of the roller moves into the 


t leading In XOTOBIITB A001BEVT WVX1TDL 

the market 

plate of Wood! il It s iffolh C mty Fn^land 
Is a ntlrroi whlLh 11 akin It puulbl toi aulo- 
moblllRts (tuning from tithe 1 direction to look 
around the lorner and thua at old collisions 
The Idea la being copud quite exit naively by 
other hngllsh t wns 

IMtaii or c blorMe of Fine 

By mixing a n nt rated solution of ihlorlde 
of zinc which must be of at least dig BO 
with highly heated /lm oxide we obtain a mass 
tha* lu admirable adapted tot the casting of 


ness to marble and takes a high polish as re¬ 
gards Its behavior to exterior Influence It ex 
cels marl le altogether In Its power of resist 
anil being unaffected by the action of severe 
cold moist nre or even boiling water and It la 
also fairly Indifferent to the effects of very 
strong acids 

This excellent casting mass Is best pro¬ 
duced by taklug . parts of tint white which 
has been highly hrated (calcined) and after 
tooling ki|t In airtight glass vessels until 
needed and mixing it with 1 part of ihlorlda 
of sloe solution of 65 deg H# To uffoct the 
mixture we use a porcelain vessel In which 
we pinto first the /Int oxide then pour In the 
chloride of xlnc solutl m and by stirring with 
a flat spatula produce a unltoim mixture In 
mixing great tare must be taken that no air 
bubbles occur In Ibe mass for thisc would 
give rise to Imperil* t or def live rust logs 1 he well 
stirred mixture Is allowed t> stand until It begins 
to become more fluid and It Is then p< ured Into molds 
In which It 1 b permitted to hardm 

.■ -1 1 If the xlm oxide before using Is 

v | mlxod with ground glass >r with 
colors that ixirrls no ibentl si ef 
r / fett n/ln i xld Ikngllbli 1 d mao 

gams (bruin gnen red lead) 
color d astlngs tan be prodii((d 

A lUBTEYOBI TELEPHOTO 

5 The view hinwlth iri lodmed was 

j photographed at a (listen « of a 

] mill with a suri yore level set up 


MXAiUBIHO HOLES BT ELEOTHICITT arc und tilt lontlgums ) arts 

ixposuro of twenty s<(( nds 

nected by telegraph the ixait position of the ship on made as the weather was riondy It lb somtwha 
tbs chart will he found at the Intersection of two cli prising that no tram of thi iross wires of the t It 
clea drawn round the stations ss centen with radii sppear on the picture 
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can be obtained but not Its direction or exari post 
If howixr the ships auditory and ehitrl slg 
are simultaneously received at two statluns con 
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There WM * time when the contractor! of the 
United Stales seemed to be unable to lire up to the 
martins requirements of the government for the con 
struct Ion of torpedo boats and destroyer*. There Is 
no t lass of naval construction that calls for such high- 
class work an the building and equipment of a do¬ 
st rojer of 30 knot* speed or more, and when our first 
destrojcrs were built moat of the contractors failed 
to get tho contract speed out of the boats 
These failures however belong to the past and 
thero Is every reason to believe tliat the later de- 
stroyers built for our navy ars fully up to. If they do 
not exceed Hie standard of the best foreign work, not 
even excepting the British 

Evidence of this Is afforded by the phenomenal 
speeds that have been realised In the recent trials of 
the ‘Flusser and the ‘Reid,’ which made respectively 
3011 and 31 85 knots as the mean of a four hour trial 
the contract speed for which was only 28 knots and 
made their fastest miles respectively at a speed of 
33 87 and 34 65 knots 

The ‘Flusser’ and Held' arc two of the live do- 
stroyers bids for whlrh were opened In September 
1807 and whlrh were awarded us follows The "Flut- 
scr and Reid ’ to the Bath Iron Works, Ltd Bath 
Me the‘Smith’ and Lamson to the William Cramp 
ft Sons Bhlp and Knglne Building Company, Phila¬ 
delphia Pa , and the "Preston to the New York Ship¬ 
building Company of Ccunden N J 

Tho bulls of the Flusser" and Retd" were de- 


oon tain lag 4.009 aquare feet of oooUag lurfaee, meas¬ 
ured on the outside of the tubes. The tubes were 
curved and expended Into tbs tub* sheets, no peeking 
being used The circulating water la provided by 
scoops Into which tbs see water rushes at greet veloc¬ 
ity when the resell Is under way, this method prov 
lug extremely satisfactory Small circulating pump*, 
however, were provided for use when the vnsesl is 
still In the water, or In getting under way There 
are the usual air pump*, feed pumps Ore and bUgs 
pumps, and oil pump*, etc, and an evaporating die- 
lining apparatus was also provided witb these pump*. 
All lubrication Is forced, two duplex oil pumps being 
provided, together with an oil cooler 

The boilers four In number, of the Norm and return 
flame type, are placed In two water-tight compart¬ 
ments, there being s smokeplpe for each of the four 
boilers The total grate surface l* 84* 87, and the 
total heating surface Is 10177 square feet Normand 
feed water heaters were also provided for each fire- 
room, and proved very efficient U «uh fire room are 
two blowers, designed and built by tbs contractors and 
fitted with forced lubrication. These blowers give 
meet excellent service, and have shown themselves 
capable of delivering air at 8 leches pressure In neces¬ 
sary volume Further than this, each fan, with Its 
engine complete, -velgh* lees than 900 pounds. 

The contract specified that the veaeele should be 
given standardisation trials of not less than twenty 
runs over the mile, a four-hour full-speed trial, on 
which the speed shown shonld avenge not leas than 
28 knots per hour, a twelve-hour trial at 24 knots and 


Beth the ‘TUauer" and the nNUP ,«• 
with Ptrsasa vacuum augment**, bum by tfr 
Iron Worka, which performed very re ttafaef or tr y, gat 
vacuums were maintained oa both Tisaili, at *T 
speeds, of between 18% and 2$ I Inch#*. . 

The bore#-power developed (maximum) per Ws of 
machinery la the highest w* know of, namely, 44 4m 
the "Retd” and *4.7 on the “Flueeer ” It aMt-M 
noted the weight of machinery <*» tone) tncl ofta * 
every part coming under o ognlt a noe of the Vw&M 
States Bureau of Steam Engineering, namely, the-ma¬ 
chinery complete, with tools, water In boiMn, con¬ 
dense ri, filter tank and piping, floors, grattnga lad¬ 
ders, handrails steam heat, nou-eoadbettag eorWng 
and lagging, and evaporators and distiller*. 



The current Issue of American Home* end Gardens 
contains many Interesting features. Mr, Barr Ferree 
continue* his eerie# on notable homes end describe* 
Villa al Mare, the country home at George Lee, am* 
at Beverly Farms, Mam John A. Oade contribute* a 
very Interesting article on the beauty and economy at 
stuooo In the construction at the country bonne, or in 
the transformation of-the old house. Thin article M 
Illustrated by photographs showing the transforma¬ 
tion of an old farm house Into a habitable dwelling 
One of the moat Interesting subjects In the Issue Is 
that prepared by Francis O Nichole on a group of 
modern houses coating from 91,000 tq $6,000 This 
article la profusely Illustrated with photographs and 



signed uy the Bureau of Construction and Repair and 

are of the following dimensions 

Length betwoen perpendiculars 289 feet 

Length over all 283 feet 10'(, Inches 

Breadth molded at trial waturllno 26 feel ’114 tnihee 

Breadth molded extreme 26f<-«l 4’j inches 

Breadth extreme over guards 27 feet 

trial displacement 700tons 

Trial draft at Ibis displacement 8 feel ’f Inch 

The contract allow urn e foi machinery Is 235 tons a 
penalty being assess.d If this weight Is exceeded The 
machinery however with water and spares carried 
on board weighed 228 tuns so that the trial displace¬ 
ment wns reduied ltv Ibis saving of 27 tons less a hull 
overweight of 4 tons or n not wclgfit saved at 23 tons 
The trial dlsplmcinerl thin fore wa# Hied at 877 tons 
but on all of the tiluls of these vessels they were 
slightly deepir than tlilb 

The maihlners wad designed by the Bath Iren 
Works and consists of 11m Parsons marine eteam tur 
bines on three slinfts the main high pressure being 
on the I enter shaft Hi, atsrboard low pressure and 
I P cruising turbines togciliir with the starboard 
backing turbine In lug on the starboard shaft and 
the port tow pressure nud backing turbine and the 
hlgb pregeure cruising lurblm b, lng on the port shaft 
The steam piping was so arranged that any of these 
tuTbtnee would run as the initial turbine All of 
these turbines are In one inmpnrtmeiit 

The two oOBdsnsere wer, l.ullt up of plnte each 


a twcutyfour trial al 16 knots, and that the water 
consumption per abaft horse-power should not exceed 
25J pounds on the 10-knot trial 16 6 pounds un the 
24 knot trial, and 15 5 pounds on the full-speed trial, 
all of these guarantees being met with a comfortable 
margin 

The following table gives the results of these trials 

Speed fastest mile 23 87 knots 34 65 knots 

Mean speed five high runs 82 87 knots 33 75 knots 

Maximum shaft horse-power 
developed 14 4nfl 15140 

Mean speed fonr hours 30 41 31 85 

Bpeed best 15 minutes four 
hour run 30 83 32 25 

Revolutions necessary for 28 
knot* 708 700 

Revolutions maintained four 
hours KOI 846 

Shaft horse-power four-hour 
trial average 11 541 12,564 

1 P C. auxiliaries four-hour 
trial average 301 810 

Total horse-power four-hour 
trial average 11,842 12 874 

No limit was places upon air pressure on the Mend 
ardlsstloo trial*. The contract provided, bowwer, 
that an average of I laches could n« be exceeded on 
the four-hour trials, and the 6 tmh average wgg fitaln 
mined but not exceeded oB both \ easel*. 


plans and la particularly Interesting to the man of 
modest means who wishes to build a home of modern 
style st email cost Ralph C Davison writes on con¬ 
crete ornaments for tho garden and bow to mftke 
them Kate Greenleaf Locke’s article descriptive of 
four California bungalows Is interesting, whlls Frits 
Morris tolls about the American Shetland pony B 
T-conanl Bastln presents an article on a farming ex 
pertment by women Louise Bhelton describe* the 
garden of Hamilton House, and Robert Thompson tell* 
of the beauties of ‘ Pine Haven,” the summer home of 
Thomas B Van Buren Esq, at Kjannebunkport, Main*. 
Alice M Kellogg solves some problems In home fur. 
nlihlogs, and Charles Downing 1sty tell* about gar¬ 
den work around the home. 


• A French association for the prevention of aoeifoata 
in industrial work baa offered $800 In prises for 46 
crank or safety device for hotel*, cranes, and *11 fond* 
of lifting apparatus, and also toy explosion motors 
which shall in the flnv csss, automatically stop the 
descent of the toed, or In the second case, throw t/at ' 
of gear the driving action when not required. TB* 


invention remain* the property of the aompfltUw, Wte t 
most himself be respoc.lbls tor to due protest!** dfc) 
patents Drawings at competitive dittoes Should 
sent to the offloe of the ArercUUoo deg 
Franc* oowtre" lee Aectfento flu ’rtpvsJrt, 

Sainted*;Fwrt.,- 4 * ™ ^ 
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To tot M1W of toa Scaunrjc Ambsuian 


I am S&m*M to a friscd tor to* Information oon 
tmlasd In aimat Era* at your Journal retatlvs to too 
Htosos-FuRas oetabmto® la Now York, la which 
nmW ng. 1 Jtw give a okotch of Jonathan Hulls's 
■team tog or boat, which you dsaerlb* aa being "pro¬ 
posed, but aavar bulk." With tola staumont [ beg 
to dtffsr. aa It la quit* oontrarjr to actual facta, 

Too admit that the “complete description ■ la “of 
a practical ateamboat.” therefore t contend that the 
planning of a practical ateamboat conalltutM In renter 
ably. U nothing “practical" Minted prerloualy Thin 
aeatna only flair argument, hut I go further 1 am 
la the pooltloa to prate that the boat waa actually 
both, tram aa official document via Jonathan Hulla’a 
traatlaa, pwbllahad in 17ST, aa in ■ ,ila It la Mated 
"Whereaa our Truaty * well Belored Jonathan Hulla 
hath by his patltloa humbly represented unto Our 
meat dearly belored Consort the Queen Guardian of 
the Kingdom do. That be hath with much labour 
and Study, and at Grant Expense Invented and raaicxo 
a Machine tor tarrying ships * Vessels out of or Into 
any Harbour against wind * tide, to." And "toe Peti¬ 
tioner hath made oath that he la toe Sole Inventor ” 
etc., and be concludes his treatise by stating 
•Thera ia nothing In It but what Is necessary to be 
understood by those that desire to know the Nature of 
that Machine which I now offer to toe World, and I 
hope that, through toe blessing of God, It may prove 
serviceable to my Country ” 

Now to prove practical results. I find In “The His¬ 
tory of Progress In Great Britain,” published In 1859 
(be following 

‘Thus we arrive at the time when In 1738 Jonathan 
Hulls’ steam boat took a Balling Ship in tow, and 
amid the wonder, doubts and Jeers of the spectators 
mads a great splash a loud noise and a blank smoke 
yet managed to haul the cumbrous bulk along and 
gave promise that the child, which had distinguished 
itself by such an nnheard of feat would one day be¬ 
come a giant of great strength " 

What further or more convincing proof that the 
boat waa actually built and proved practically success¬ 
ful can be required T 

I would here mention that l have made a careful 
study of the claim of toe many claimants from 1543 to 
1807, a very lengthy period, and I challenge anyone to 
produce proof that will controvert Jonathan Hulls's 
right to the honor of being toe Inventor of the steam 
boat In 1788 

Myproofe cons let of, among many others 
L Jonathan Hulls'* specification No 55fl (1738) old 
Law Series 

8 Jonathan Hulls s treatise, written by himself 
(1717) Both sllll In existence at the BrUUh Mu¬ 
seum and Patent Offlce Library 
3 "History of Progress In Orest Britain,” published 
in 1858 Etc. 

If you wish to pursue the subject further, I shall 
be pleased to submit many convincing proofs that the 
steamboat existed on this side, as also In America, 
long before the “Clermont,* which undoubtedly was 
not an Invention of Robert Pulton's but merely the 
outcome of too Inventive genius of one of Jonathan 
Hulla'a methods of steamboat propulsion 

( would be pleased to have a copy of your Hudson 
Pulton Issue If you have a spare one, as I find some 
difficulty In procuring one here and In return I will 
assist you In reaching the actual indisputable facts aa 
to who was toe “Inventor” of toe steamboat 

J Hours* Holm 

Manor Park, Essex, England 


uswa noma. 

To the Editor of the Scixicnrit AmancAw 

In the number dated August 14th, 1909, you give a 
description of M St Leduc'i experiments for obtain 
lag plant-like forma 

I believe I was the first, some thirty years ago, 
when I showed these forms to my friend sir Win lam 
Crookes and explained to him how such experiments 
can be conducted Any of your rtoSen having at hie 
disposal some solution of silicate of potato or of soda 
end some metallic salts crystallised, sulphate of Iron, of 
copper, of nickel, etc., coo reproduce to# experiments. 

By fflUng a glass twothlrds with a solution of one 


very top, and throwing some small pieces of the mstal- 
Btf mlt (which *fU fail to the bottom of toe glass) 
tnto the solution, he win see, In a short time, plants 
growing In different fofms, rises, and colors, accord 
Ing tp the salt employed. The topper one will give a 
Mbs. tfcs Iron s dartt green, the nickel s light green, 
and a beantlfnl plant win be obtained with chloride of 


Br varyin* the density ef the g Ulwte estate*, dir 

< *** fa> *l- 
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sheltered from the air by e good covering of the glass, 
tbsto plants will keep any length of time 
Paris, France Grouts Fodanikx. 


wht so watch n>hxxaa null 

To tbs Editor of the Scmrnrto Amksicas 

Tbs mainspring of a watch does net unwind at a 
uniform rats, hat Intermittently it is subjected to a 
sudden jsrk at every tick—four times por second for 
my Elgin watch This make# 345 600 time* per day 
and over 198 million times per ) car This operating 
condition Is analogous to others discussed In Kent’s 
“Mechanical Pocket Book ’ under the beads of Reis 
tlon of the Elastic Limit of Euduranee aider Re¬ 
peated Stresses ’ and "Resistance of Metals to Re¬ 
peated Shooks.’ 

Among other things It says "Another longknewn 
leault of experience Is the fset that rupture may he 
caused by s succession of shocks hi impact* none nf 
which alone would be sufficient to cause IL Iron 
sxlss, the piston-rods of steam hammers and other 
pieces of metal subject to continuously repeated 
shocks, Invariably break after a certain length of serv 
Ice. They have 'a life' which Is limited ” Wtthler 
found Ln tenting Iron by repeated stresses (not Im 
pacts) that ln one esse 400,000 applications of a stress 
of 500 esntners to tha square Inch caused rupture 
while a similar bar remained sound after 48 000 000 
applications of a stress of 300 centners to the square 
inch (One centner=110S pounds) 

The mainspring of a watch Is not only under a con 
slderabla tensile stress but also under a bending stress 
when suddenly released, then Immediately chopped by 
tha escapement mechanism It Is then probable that 
IU molecular cohesive power deteriorates In a manner 
similar to those quoted Hens* Gktax. 

Pittsfield. Mass 


A KAGJC SQUABS 

To the Editor of the Btnxtrrtric Amesh an 

The appended magic square Is remarkable as con 
talnlng the odd numbers ln regular progression with 


86 

20 

IX 


Si 

38 

32 

34 

88, 

4 

D 

T 


♦O 

4 2, 

4 

23 

17 

ii 


st 

4 

37 

31 

28 

ID 

1J 

J 

8 s 


3D 

3J 

27 

4 y 

r 

io 


SL 

41 

35, 

4 

10 

10 

13 

> 


4 

30 

24 


ln tha Inscribed square So far aa I know It has not 
been published"Iceforn Wnmhf P Thmv 

Los Angeles Osl 
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To the Editor of the Bcnstcririii Amisicvn 

Respecting the breaking of main spring* now dls 
cussed In the St'icvnrto A music an It nmj ho Inter 
citing to note what an old Freni h watchmake, has to 
say regarding the rupture of springs ln alorm i The 
following Is s translation 

“The Influence of storms on the brisking of springe 
Is certain, many watchmakers have ubserved It even 
ordinary rains may produce this effect l have noticed 
It personally in quits s regular manner ln the months 
of April and September which are generally rainy 
months, thirty per cent of the springs which I change 
tn the course of toe year are destroyed In these 
months by the Influence of tha rain This barometric 
Influence acts ranch more on new springs than on 
those that have been working for a conslderabli time 
and these months are a critical period for testing their 
elasticity I have often been obliged after s short 
time to replace a spring that had thus been changed 
In one case I was obliged to renew the spring three 
times In the asm* day, though the springs had been 
carefully fitted ” 

Many of the watchmakers can Ute iases of springs 
broken, not ln a couple of pleooe, but ln ten or a drawn 
fragments, as If they had been divided by a saw Thus 
we come Into the domain of electricity and watch 
makers may be supposed to notice the effect without 
determining the cause 

The quality of steel eraplojod In the manufacture of 
springs and the care devoted to their tempering and 
annealing most be among the causes and It Is for the 
makers of springs to give us Information 

Close observation has led me to believe that the 
contact of bseslne or extreme oiling of tbe springs 
In stormy weather may hot be completely foreign to 
their tendency to break. 

Thu, whan I ohangs a spring during the critical 
period, I ovoid passing It eras rapidly Into beuiiu* 1 
clean It by rnbbtaff with s piece of peg wood and a 
Mg Slightly wet wtth fresh oil re oil I do nut wipe It 


and put tt ln without oiling as customary In ordinary 
weather I endeavor to substitute a slight lubrication 
for the oiling 

This appears to me to be advantageous but 1 roust 
acknowledge that It Is not an Infallible panacea It 
Is to bu hoped that other members of the profession 
will give the reeultB of their experience 
Brooklyn N Y Chvsikh A Bsashleb 

AH OPTICAL PHMOKXgOX 

To tbe Editor of the But NTiru Amksiian 

In your Issue or September 4tli 1009 page 156 head 
Ing A New Speed Indicator for Marine Engines a 
device Is necessary to enable engineer to i orrectly and 
Intelligently Interpret signals from the pilot or cap¬ 
tain The camera device as described In a regent 
issue used ou submarines when partly or wholly sub¬ 
merged would tt seems put the engineer In a post 
tton which would enable him to Interpret the signals 
by a visual comprehension of the location 
The cost or Installing one of the cameras on the up¬ 
per deck *o arranged as to gl\e a clear rronl and rear 
view of tbe ships situation with s reflection In the 
engine room should be Im-onsiderable 
We must concede that there are limes when tha 
camera might bn obaturod by fog or smoke etc. At 
that time, if serviceable Its utility might be greatest, 
but that Is a time when attention Is tense and Is 
but a small proportion In the number of times when 
It would be nffwtlvol) serviceable. The obsturlty of 
the reflection ip»o facto would be notice to the cngl 
neer to proceed captiously and In rase of doubt to 
ring for n repetition of slgnnls 
This letter le suggested by an experience 1 once had 
I waa sojourning In the iiiuntry In (lie ban to room 
of a Ing house I lie proti'i tlon from tbe elements was 
a thin weather boarding As the fleecy flake* heal 
throngh I he t rat ks and nail holes and with tbe cut 
ting wind dlstomrurled me 1 thought of a device 
whereby If I imild not entirely obstruct I lould at 
least retime the fori e of the wind The utxt morning 
I bought and linkpil some white drilling on the up¬ 
rights about four Ini hes from the mother boarding 
l was engaged In a perilous uuupatlon and had hien 
warned not lo light my lump without first lowering tho 
shade ln order that some unsirupuloos owl meeting" 
participant might not innki me Hie target of a 0 45 
caliber Coll l neglected lo reralBe IhH shade and re¬ 
entering my room my attention was arrested by a 
spot or green on tho drilling Close investigation re¬ 
vealed In perfect miniature a reprotlut tlon In part of 
tho landscape outside hut reversotl A small nail hole 
was tho medium Though I have nevf r experimented, 
1 conclude the effwt might bo reproduced hy tubes 
mirrors lenses etc so ns to effectively shuw the sur¬ 
roundings of tbo ship In the engine room the engineer 
thus being parti) In possession of the same Informs 
lion hh the pilot or rnptHln Hits suggestion Is given 
for what It may be worth (o you 
Houston Tex L (1C MvtUAVt'H 

[This suggestion nntl tin expcrlemr from which ll 
originates are ver> Interesllng The phenomenon-de 
etrlbed Is that »r tho tnmeru nbsiura and mu be ns 
well produced with a pinhole mintrH as with it leni 
henie the result from the hole In the roof A similar 
effmt may he obscrvid if n sheet nf ]>h|>er be held a 
fiw feel away uu the dark side nf a door which Is op¬ 
posite the window of r room a pit lure of the window 
and the Stine out side If I In light Is good apiiearlng 
Inverted on the paper ["here ire onl) two objei lions 
to tbe uso of nidi apparatus ln n ship a engine room 
one Is that the engtner la uuai rustmned to observing 
the effect upon the ship of the speed he Is getting out 
of his engines and tho oilier Is that he has enough 
to do In regulating hla engines to give the speed de¬ 
sired by* the pilot w Ithuul also having to guge and tie 
ilile upon the liuLSaurv spoid Also am h u inuiora 
inuld hardly be arranged to look rorw ird and aft alniiil 
lanenualy without romplliutid piping with a mirror 
at each bond to nvoid the Hhlpa gear and we should 
say II would not he tkalrable t -eniovc the navigating 
responsibility rriini tho bridge to the i nglno room In 
the inee of the HUlnnarlue It Is different thr navigator 
inunoi ha bIkivi dei k when submerged so lines the perl 
acope but he Is sllll responsible for gaging the desired 
speed nnd Inst noting the engineer—Ln | 



Tho lurrent Surm beni No 1765 oprus with an 
nlnbornlelv Illustrated slid exhaustive artli le on the 
recent Purls aeronautic exhibition Mr F \V liar 
lairds artlilo on Iron and steal and Lheir relation to 
othor Industries la toncludod An cxtruit 1“ publislit-u 
of an Interestl ig report on tho advantages of treating 
the water hi uwlminlug baths with obntrolvlli fluid 
The mechanicians and especially the wnusimaki re of 
three or four centuries ago Inveuled ninny Ingi nloiu 
tnoi hanlsma whlih have been forgotten lonn of 
these are dew rlbed lu the nirrenl Stem mint 1 lie 
dome Just ereited over the four gnat ti'lu of the 
Cathedral of Ht lohn the Divine le tn i iiglnrrriiu 
feat of note, and Is doscrlboil nnd musirntnl 




HOW UllUT IUU TOUSTHT PAT 


Germany hu tb> hlgbret developed system of forest 
management aud iuns< rvatlon It hu nearly 15 mill 
Ion acres of forest of wblLh 319 per cent belongs to 
the Bute 1 8 to tlm Crown 161 to communities, 46 5 
to prlvntn persons 1 6 to corporations and 21 to In 
BtltullonH and asmx latlons. 

lor <a<h citizen there Is a little more than three- 
nrtlitc of an acre of forest and though 61 cubic feet 
cf \ ood to the acre Is produced In n year wood im 
purls haw exceeded wood eximrts for more tban forty 
Jcmre, and JIM) 000 tiMl cubic feet valued at $80,000,006 
or more than one-Hlxtb of the borne consumption, la 
Imported each year 

In forestry fl« rmany hu always led In scientific 
lhoroitgbnens the scientific knowledge hu been ap¬ 
plied with the greatest technical aucceu, and It bu 
procured an Increasing forest output together with an 
enlargement of profits It will be In¬ 
teresting st tbs outset to state the 
European forestry theory the basis on 
which Germany and other nations 
have conduclod their conservation 
work and idatlatlcs and summarlea to 
come lalcr to show that there hu been 
a profit In the practice of the theory 

In the cultivated forc-ets of Germany 
the absence of underbrush and de¬ 
cayed logs and limbs the density of 
t is forest and tlie even distribution 
of the trees »rt«n planted in long 
■might rows Immediately arrest tho 
attention One can walk wllh eauo 
or drlvu anywhere among them ex 
cept where lbs hills are too steop or 
stony or Where the tress stand too 
close ly together Ibis always being tbs 
case In young woods The trees are 
not permitted to reach the full limit 
of tbelr life and then u the result of 
dm ay to fall and remain rotting on the 
are conaldered u wood capital, which adds Interest to 
Itaelf u long u the trees continue to grow, at first 
■lowly when the trees are small more rapidly when 
they are of medium slxe and more slowly again when 
they become large When tbe trees die tbe wood In 
teresl ceases entirely and as they decay the capital 
Is reduced The forester loaves this wood capital u 
long u tbs Interest continues satisfactory Thun, 
when the growth declines It la removed, tbe forester 
taking the trunks nnd limbs nnd the peasants gather¬ 
ing up the brush and often digging up the stumpa, 
nlthough these too are frequently taken care of by 
the forester and sold In the market to pay the cost 
of their removal In some German districts all the 
products are marketed In Mecklenburg a good layer 
of leaves aud muss sells for $ 10 au uc re In some 
sections a nominal sum Is charged for brushwood lu 
(he Spcwaart llavarla It has long Iwn 

the right of inuumnls to gather the for _ 

cal litter without charge Bometlmes 
this permission applies to tho gather 
lng of nuts which are used u food for 
domestic animals 

The United Htatoa hu 164 000 000 
acros or land In the 166 national for 
oats besides 2 722 726 acres of State 
owned forests and 40 000 000 acres or 
woodland In (he Philippines And the 
tablo below taken from official gov 
eminent statistics In a United Status 
Forest Service bulletin Is what our 
national forests return as a federal In 
vestmont compared with the Saxon 
flguree 

In thla statement the American may 
learn tbe difference between advanced 
Burnt man forestry at almost Its high 
esi profit and the lesser profit Just be¬ 
ginning to accrue to the United States 
as a result of Its endeavor to foster Its 
wood producing resources Saxony • 
total area amounts to 5 780 English square mile* of 
which almost one half Is covered with private and gov 
emmonlal forest I he Inst the State treasurer plaeoe 
as the highest reicnui producer after the State rail 
way and lhey exceed tho revenues from all other 
sources taxation Included The total quantity of tlm 
her cut in imin Is estimated at 1 231 472 cubic yards 
(3125(1 407 Millie re. 11 repreecutlng woods used for 
fuel and for ull other purposes To this must be 


Scientific Anferlc&n 

principally of 190,416 cubic yards (6,140,** noble 
feet), raising tbe total quantity at Umber and brush¬ 
wood cot and sold to 1,431,887 cable yards (33,391,408 
cubic feet) for whlcb $3,874,836 was obtained. This 
amount was Increased by additional revenues from the 
leasing of meadows, hunting privileges, and other 
rights to the total of $3,433,616 Deducting from the 
total figures the cost of forest culUvatlon, with salaries 
and wages of the entire service Included, amounting 
to $1 367 680 the net profit of $1,136,036 was added to 
the treasury In 1906. There la nothing unusual In 
thla result as the ten preceding years show equally 
high figures, a few slightly exceeding the 1906 reve¬ 
nues, and othore being lower In a very slight degree. 

More and more accustomed to weighing questions, 
wbethsr national or Individual, in dollars and cents, 
there Is contained for tbe American public In the above 
official statement tbe most potent argument for In 
creased conservation of forest lands. Systematic state 



country felt tbe pinch of a wood shortage, but there 
were also contributory causes such as the effect upon 
agriculture and stream flow dus chiefly to erosion 
lost across the border, France denuded of its forests 
was having trouble with Its mountain torrents and 
the Germans opened tholr oyns to tbs dangera of floods 
In tbelr own lands. Protective forests were provided 
for by Bavaria In 1862, by Prussia In 1875 and by 
Wflrttemberg In iR79 Now all of tbs German states 
practise forestry with iurress 
In Prussia the forests cover nearly 7 000 000 scree, 
and methods of management adopted call for a sus¬ 
tained yield In consequence, the productivity has 
been multiplied threefold In seventy five years rn 
1830 the yield was 2u utble rest an acre In 1866 24 
lUblc feet, In 1890 53 cubic feet, In 1904, 65 ruble feet 
Saxony has 430 000 scree of State forests, and its 



Tmrt tree may I* tbs northern WaM, Sax»-eothg. 

HOW 8D1UT HAZXS TOUSTHT TAT 

yield rose 66 per oent between 1820 and 1904 It la 
now 93 cubic feet an acre These Increases are not 
limited to Germany, since other European nations 
notably Italy and Swltserlsnd are now reaping large 
revenues from their Umber lands 
Where Saxon forests are yielding $6 30 an acre, those 
of WOrttemberg yield a net annual revenue of $8 
and those of several smaller administrations exceed 
this' There are also a large number of private for 
ests managed with great success whose revenues equal 
or exceed 16 an acre For 16 600 900 acres of state, 
municipal and private forests Included In s canvass, 

II was found that tbe average net annual revenue an 
acre—from good bad, and Indifferent land—was $3 40 
The foreeta are managed largely in compartments, 
each of which, when the mature tree* are considered 
ready tor removal, is cat clean and planted with a 
new crop. Sometimes the compartments are toasted 
go that the cutting pr ocee ds regularly la one direction 


as a protection against the prevailing winds.a*4 £; 
intervals of perhaps tan yeare, in which case the tot¬ 
em shows distinctly ten or twelve “age tito ee c a * * 
arranged In a s eries of progressive height*. It a man- 
partmeat Is harvested and restocked each year, the 
number of age classes win of course equal the age to 
which the trees are allowed to grow “Cutting aleaa" 
la moat commonly In use la pine and spruce forests 
of Germany These trees are mostly alerted In nur¬ 
series where the seeds are sown. In two year* they 
are transplanted when six Inches high. They grew In 
two or three years more to be twelve or fifteen Inches 
tall, and then they are moved again to denuded fields 
and replanted about four feet apart, so that In a short 
time they wUl begin to crowd each other Thla con¬ 
dition compels the trees to grow tall and slander and 
to abed their lower branches, thereby permitting a 
growth of timber free of knots. Tbe trees are usually 
planted in straight rows, and In about twenty years 
a thinning is necessary In spruce 
forests sometimes mors than half of 
tbe trees are removed at the flrtt 
thinning." These are gold Mr 
wood poise, and various other nsea. 
The fuel wood, laid at the roadside, 
brings about $2.25 a cord Subsequent 
thinnings are necessary about every 
ten or fifteen yearn Building ma¬ 
terial laid at tbe roadside brings niae 
cents a cubic foot, good spruce fuel 
wood $3 a cord On the poor sandy 
■oil of Mecklenburg a thinning hi 
Scotch pine when the trees are twenty 
years old yields only about ft an 
acre, when forty, $B, when sixty, $10, 
when one hundred, $30 In the Hr* 
Mountains, Baxony, thinnings when 
twenty years old bring $4, when forty, 
$15, when sixty, $80 
Every prodnU of the forests of Ger¬ 
many and southern Europe finds ready 
utilisation This Is due to the good market, popula¬ 
tion, low wages, and good roads. The effect of the 
market Is everywhere apparent In tbe great economy 
of wood In hotels beat la a luxury for which guests 
often pay an extra charge Village and forest houses 
are seldom constructed of wood Walla of plaster or 
cement are the rule Floors are made of atone la 
many cases and tiles and Iron take the place of shin 
glee Wooden renoea board sidewalks, and block pave- 
menu are uncommon 

Yet the foreeta which cover one-fourth of the area, 
fall far short of the requirement Germany Imports 
more than 31)0 000,000 cubic feet of timber paying the 
duty of 28 cents for every 210 pounds of rough tim¬ 
ber or logs and $116 for every 210 pounds, or one 
cubic meter (36 3 cubic feet) of dressed timber Ger¬ 
many s own production of Umber amounts to more 
than 000 000 000 cubic feet If Germany were to sup¬ 
ply the deficiency from 1U own soil 
It would need an additional 20,000,000 
acres The percentage of forestry soil 
would be Increased from 36 to 40 per 
cent of lu area It la doubtful If 
there are more than 3,500,000 acres for 
thla purpose if every available spot 
were utilized and all tha waste lands 
that are not well adapted for agricul¬ 
ture were planted In pine, apruoe, fir 
and other trees It would require fifty 
yeare for them to be ready for mar¬ 
ket and then the supply would not 
equal the demand Only Bavaria and 
Wdrttemberg have a surplusage of 
boms timber 

It la the custom to buy Individual 
tress rather than forests. There la a 
market unit of volume by which tim¬ 
ber 1* generally purchased, called the 
'foe(meter " it is a cubic meter (36.3 
cubic feet) and to equivalent to Ml 
markets, or 19-lncb standards, or about 
286 feet board measure, in America 
large and small logs are scaled and sold together In 
Germany when tbs trees are felled, each one la 
marked wllh a number atamiied In the butt They 
are then sold by number In five or six - > *T*-ti accord¬ 
ing to slxe 

Recently In tbe Hart* $22 65 a thousand feet, board 
iheasure, was offered for spruce tree trunks containing 
more tban 300 feet $18 56 for trnnka containing from 
150 to 300 feet and for smaller sixes about $16 The 
live market for wood appears also In the number of 
metal railroad ties, being used In one-fifth of the en¬ 
tire mileage The use of wooden Use In recent years 
has been greatly enoouraged however by tha dlscov 
ery of methods of Impregnating wood with such pre¬ 
servatives as rreoeota, chloride of sine, or sulphate of 


of stone, laid with *noh expects* and nat t e Jk s t nen ily 


1 Kojw«s<*4<ScU. 
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mgftfamtoed. in ltfll Saxony *P«t *171,009 on tor- H csets an aero to expended, and that moat of the to but little Ion from Urea, la Saxony thto to rarely 

eat roads. abd larger anna bare been expended lino* area to located in the rugged Alps and Carpathian*, more than *300 a year, Wdrttemberg. about f«M, and 

by several States In the German federation. The where administration and logglni are costly The the Duchy of Baden with 240,000 acres had only M 

roads at Oeroldeau, in the Behwartwald, are especially forest department was started to 1372, and reorgan* acres burned in nine years Fires are started mostly 

One for forest he*' 11 *! toed In 1904 Into threeFdepartmenta—administration by careless smokers and workmen Locomotives cause 

Germany's sawmills are usually small Host of proper reforestration and the correction of torrents about ten per cent In many places along the forested 

them would not cut more than lt,000 feet, board mens- and forest protection Forestry Is sucoessrully prao side of a railroad track there Is a dltih about eight 

ore. In a day of ten hours Almost any talr-stoed tlsed on SO per cent of all the State forests, and on feet wide whli h to kept free of vegetation Frequently 

American sawmill outs 100,000 fset a day But the 82 per cent of the private forests The most wmsplcu a strip of forest Bbout u rod wide, running parallel 

■mall mill Of Oermany to permanent, being supported one fruit of the Btate foreelry Is the restoration of the with the railroad la prepared In the following man* 

by perpetual crops of tlmbsr hauled to It by wagon or “Karst,’’ a stretch of barren lands In the hilly roun ntr A path along the tdgi of the woods Is spaded 

■hot down streams. While some railroads carry logs. try of I stria, of Trieste, Dalmatia, Montenegro and about four feel wide In th> forest about a rod from 

and rafts are still floated down the Rhine, Elbe, and neighboring territory along the Adriatic Bea. It com- this and running parallol with It, a second path to 

other rivers, the method of hauling to very largely prises (00,000 acres. Thto work has beat carried on made. Cross paths are made at Intervals of about a 



A feed seed year for Norway spruce near Priam Bfamarek’e threat at rriedriehsruh, North City threat of Ore bow, Mecklenburg, 

K1 sen back, Tbttringea Wald* Prussia. Pin laaa, Germany. 


-s.-fry-. 


H aal l ag Umber la the SchwanwaM* Geraldaan, Bear Baden-Baden. 


Bsyal forestry lasUUte, TaUomhresa, Italy. Nursery la the background. 



Preparing ground for a forest plantation in the SpeHeart, Northern Bavaria. 
ROW OIUURT MAUI FOUITBY FAT 


by wagon or by tbe old faahkmed American “carry 
to*" Along the Elns River In the Black Forest are 
located some of the la remit mills, and to these the 
stock comes mostly on the railroad In long largo logs, 
much of It being brought from Wflrttemberg and Swa¬ 
bia. For each load of lo*s two cars are necessary 
In Austria there are *4.000 000 acres of forest, of 
which T per cent belongs to the state. Private own 
era bold M per osnt. As Austria has been indepond 
ent of tbe German Federation only since 18 ( 6 , its for¬ 
estry system. In the main, has followed German lines 
Private forestry is encouraged by a system of taxation 
which relieves forests In which forestry to practised 
The total mat annual state torast revenue to W.OOO, 
000 Tbs net yearly revenue of *1 cents an acre to 
1 eottparattvaty tow, doe mainly *0 the tacts that only 


by the ForCet Protective Service which was flrst 
created for Tyrol In 1898 

In Hungary there are 23 000 000 acres of forest of 
which the State owns 1( i»r tent corporations 20 
other Institutions 7 6, and privet* pi rsons GS 6 From 
ten to twelve million dollars worth of wood is an 
nually exported, and the State forests ylild $600 000 
revenue Austria exports 3 670 ooo tons of wood the 
greater part of it going to Germany About half of 
all the Hungarian forests Is under working plans by 
which the annual cut of 1 000 000 ooo cubic feet is 
regulated Forest planting Is encouraged by the State 
nurseries, at which 10.000 000 seedlings are raised 
each year for free distribution and by bounties paid 
for forest plantations oc private waste lands 
8lace dead timber to not left In any forests, then 


rod iheee paths are Tree of vegitulinn nnd llie 
ground in Iht altl|> Is raked of leaves and twigs 
In Germany forestry Is u well establish! il prof.s 
slon for whhh the candidates must pre)utn tin in 
sjjves thorough!) They must learn the st len. < In n 
forestry sthonl shin tin course of slndt r>t|iures 
much hard labor After graduation Ihei must urnr 
Use the «lent o under masters for several years I h< se 
masters are usiinllv officers having thnrgi of iiingm 
A candidate lakes first a position called In Germany 
“Forstnfertnder at H salary of nhoul 1200 marks 
(*286) In two or three years he Is atl \ tuned to that 
of horstaascMBor at 3 000 marks ||71H With sue 
cessful service he may then be promoted to the |ro*l 
tlon of 1 Oberfflrster with a salar> of -1 .on marks 
(*1,071) and a dwelling especially suited to hla needs 
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HE principal astronomical news 
Of the past month has been the 
finding of Halley's comet, which 
was announced by I'rof Wolf of 
Heidelberg who succeeded In 
photographing It on September 
11th. Paint Images of the 
comet were later found on pho¬ 
tographs taken at Greenwich 
two days before whlc b were 
glren relatively short exposures to avoid the danger of 
fogging by moonlight If the moon had been out of 
the way the comet might have been observed a week 
or two < arller 

It Ih still an extremely faint object a mere nebu 
lous disk with no trace of a tall visible only In very 
large telescope* and will remain faint until next 
spring . 

At the time of discovery It was more than 300 
million milt's from both the earth and the sun It Is 
now approat lilng them and moving slowly westward 
lu the heavens on the boundary of Taurus and Orion 
On December 1st it will be In opposition but will be 
too faint for small lelesctijies (about the 12th magnl 
tude) It will continue to 
approach the earth until 
Det ember Will when It* 
distance from ua will be 


pusses on the far side of 
.lie huu about Mar.h 24th 
IGE, million miles from ua 
’Mien It adianciH to meet 
the earth puhbcn between 
us and the sun about 
May 17th and a fow days 


fsrorabls, appear to hare been hardly as good a* 
thorn ob Mount Whitney. What U tfc* Mm of tbo 
discrepancy It Is too early to say, tart It Is Just by th« 
Investigation of such dlOerenoaa that tho art of ob¬ 
servation Is perfected, and It la not unreasonable to 
hope that the study of this case may lead ua, not only 
to more definite conclusions oocceruing tbs atmos¬ 
phere of Mara, but to still better methods of Investi¬ 
gating tbe problem In future 

thi uEAtxns 

Turning lo our map of tbe sky, we find Cassiopeia 
almost overhead The five brightest stars of this con 
steiiatlon, forming a group which looks like s badly 
dilapidated letter W, can be Immediately Identified 

With the aid of the fainter star *, we can see a 
resemblance to a rather leea dilapidated chair, with 
It* feet away from the pole, hut the conventional fig 
ure of the Lady In tbe Chair" la turned Just tbe other 
way, with feet toward the pole, and our Initial Illus¬ 
tration la one more example of tbe large ahare of the 
Imagination in forming the constellation figures 

Several individual stars deserve notice Tbe line 
through the K>le star and /3 Casslopeba points almost 
exattly toward the vernal equinox It may therefore 
be used as an Indicator to estimate the sidereal time 
—remembering that It Is above tbe Pole at sidereal 


able In I In early evening 
and In Hll probability an 
lniprnsslvi objmt In a 
fiw dsys more It will duu 
ble II* dlstaiu t< from us 
amt later It will gradually 
diminish In apparent slue 
and bright nena till It 
fades from view, though II 
should be leleartiplcally 


It Is not usual that the 
mollnii of a mnit l • an be 
mi at rural, ly foretold 




lion alone for thei 
Intervals Out tilt 
In to modify Its mi 


would return at exactly equal 
.t Ion of all the planets comes 
and may alter Its period by 
lie si Dial laliulaUou of a re¬ 


NIQHT SKYi OCTOBER AND NOVEMBER 

i noon In tbe left at 8 h below at 12 b, and to the tei 

xl right at 18 h With a little prattles It Is possible lo 

■s read the sidereal time from this celestial bow band A 


Mara to tbs creates sky At oar h—x 
t too, Tkutrna hi geO kp tk tbf sari, feat Orta* hi risS*. ' 
Gemini too fat-ha ths borieon, gad Auriga M ten#, a* ", 
m ths northsaat mwu, A Wdm m a te. and 
extend upward from this to the kealth, ead beyoad ft. 

Tke sootharn connteHatlohe are tooocsplcuous, bat 
Mara and Batura, tbe first dear the meridian sad fa¬ 
rther east of him, add luster to the otherwise vacant 
region. The variable star Mira (o Oeti) la flow near 
maximum. It may easily be found with the aid of 

The"two bright atari below and to the west of Sat¬ 
urn and Mars are p Cetl and romalhavt, which ant 
much more nearly equal In brightness than the map 
would Indicate. 

Another group of bright stars Ilea In the west. 
Deneb, In Oygnns, la highest up AtUlr la on the left, 
and Vega, the brightest of the three, below the fink 

The Great Bear la low on the northern horieon, 
almost out of sight. Draco and Ursa Minor are above, 
and Oepheua higher still, dose to Cs as lop e l a 
THS FLAJISn 

Mercury la morning star throughout November. Ha 
Is bast risible at the Brat of the month, when be risen 
about S 15 A. M By the middle of the month be baa 
drawn nearer to the gun, and rises about 6 o’clock, 

• and soon after this he be¬ 
comes unobservable with 
out a telescope, with 
which he la best seen In 
broad daylight 
Venus la evening star, a 
long way from tbe sun, 
but very far south, so that 
■be seta before 7 30 P M. 

Mara, though past oppo¬ 
sition and receding from 
ua. Is splendidly conspicu¬ 
ous In the evening sky, 
coming to the meridian 
about 9 P M at the begin 
nlng of tbe month, and 
7 30 at Its close. 

Jupiter is morning star 
In Virgo and rim at 
about SA.H In tbe mid 
die of tbe mouth Saturn 
is in Pisces about an hour 
east or Mars, and Is on the 
meridian at 9 30 F M on 
the Jfitb 

Uranus is evening star 
In Sagittarius, setting too 
early to be well obeerv 
able On the 23rd he is in 
conjunction with Venus, 
being 2% deg north of the 
latter 

Neptune Is In demial, 
and cornea to the meridian 
about 4 A, M. during the 
middle of the month 


37th, during tbe total 
oolipae of that date 
This lunar eclipse Is 
risible throughout North 
America and the adjacent 


wllhlu about fifteen minutes. Then, by recalling that shadow 


venlent time for the una- 
snr, in the small hours of the morning 
The moon enters the earth’s penumbra at 1 II 
. M eastern standard time and first reaches the full 


is k agrees with tho mean solar clock on 
[or lhereabout) and gains at the rate 
a month one can pass lo ordinary solar 


n It. and does not begin to emerge till 4tS7 This 
s an unusually long duration, due to the fact that the 
noon goes almost centrally through the earths 


This Is tho simplest way to tell the time by shadow which itself la larger than usnal, at the n 


maid) be proud Huy huie been nn less suicesafiil 
in unraw ling th- past lilsion of this remarkable mem 
btr of mir sjHl.in but Ih. slorj of that niiisl wall 
Mil next inonili 

Next among the . venia of the month from our stand 
point must he mm Honed ihe observations of Prof 
Campbell on Mount Wlilln.v California Those show 
no pericpilblr differ, in. betw.-en the intensity or the 
absorption bauds .In. i., water vapor in tho uxtr.mc 
red end of the spotrs of Mars and of tho moon It 
follows that tlie amount of water vapor in the atmos 
phere of Mars musi l» small compared . ven with that 
In the rarefied and leinaikablv drr air above the 
mountain at (be time or observation 

Prof lamella observations which Indliat.d a per 
cepllblv amount of wain .anor In [fan Martian atmos- 
phere, were mads under rondttlunx whh.li though very 


p (asslopela la alio notable as a fairly near neigh 
bur of ours having a parallax of about 010 sec, corre- 
siKindlng to a distance about two million times that 
of the sun or 32 light years. Two other naked-eye 
stars near by are nearer One of them ij> Is marked 
on tke map between a and y This is a well known 
binary with a period of over 200 years and a parallax 
of 019 sec corresponding to a distance of 17 light 
y.-ars 

Thu other, g Caaakipete, Is the southern end fainter 
of a pair of stars which lie nesr tbe other corner of 
the parallelogram whose vertices ire a. y and I Its 
parnllex Is about 011 see end Its distance go light 
veers It Is notable for Its great proper motion 3 7 
sec per year which nor—pends lo an actual velocity 
Id space of 100 ml— per second 

The familiar Winter constellations nn battening to 


At t 39 the moon finally leaves tbe shadow, and 
exactly an hour later she gets clear of the penumbra, 
and tbe eclipse la over 

The moon Is nearest to us on the Bth, and farthest 
iff on the 9th Sbe la In conjunction with Neptune 
on tbe 2nd, Jupiter on the 9th, Mercury on the 11th, 
Venus on the l«th, Uranus on the 17tb, Man on tho 
22nd, Saturn on the 23rd and Neptune once mon on 
the 30th 

Princeton University Observatory 

Carbon Safety ink-This Ink Is really no ulote then 
s sort of India Ink kept In solution ft may be —de 
by robbing down \<i parts of lampbtaok. Id part* pf 
guto. 5 parts of axaile acid, and aoO parta qf —Mr, tats-- 
tag at first but little wgur and only ada-thor*. 
matader after thehA* 
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»* JPtotowd to tli« KWfRpanjrtoc engraving la a plantar 
pnrtdad with a aaed box, to which than are no 
apetan to become chocked or gammed Dr wed or du*t 
The taAfl-dtstrUratlng mechanism Is adaptable for seeds 
of diffgnt alaea, and mar atao he adjusted to plant 
aaeda it treater or ahorter dlatancea apart The aeeda 
leave the bat eo doae to the graced that there la no 
danger of their becoming scattered. The frame of the 
machine la anpported on a traction wheel A, which, 
through the medium of aultablo gearing, operates a 
betel gear B, affixed to a vertical abaft which rung 
through the aesd hot C Secured to the forward part 
of the aeed box la a share D, which plow* a furrow 
to ad ratios of the seed box, while a pair of boss X, 
converging rearward ly, serve to cover the seed with 
the earth plowed ap by the share. A dlek r la secured 
to the shaft which runs through the aeed box and la 
adapted to rotate to contact with the bottom plate of 
the aeed box. The disk la provided with a series of 
perforations, adapted to he brought successively into 
engagement with an aperture 0 In the bottom of the 
seed box. A. ent-oft B bear* against the disk F Imme¬ 
diately above the aperture 0 A rod attached to the 
cut-off B extends through the top of the seed box, and 
la normally pressed downward by mesne of a spring J 
As the disk r revolves. It carries one seed at a time 
to the opening G, through which tho seed falls Into 



ur iMPBOTXD flahrb. 


the furrow The machine la supplied with disk* her 
tog perforations of different alum, suitable for seeds 
of various sixes, And the intervals between tho per¬ 
forations vaftr In the different disks to provide the 
proper spacing of the aeeda planted If desired two 
or more seed boxes may be connected to the traction 
wheel, eo that a number of rows may be planted at 
tbs same time The Inventor of this planter la Mr 
August Brtokoeter, Floreavflle Texas. 


A patent has recently been Issued disclosing a new 
form of sleigh-runner attachment for baby carriages, 
which may readily be applied to an ordinary go-cart 
or baby-carriage or a child’s wagon, to permit of ualng 
It over snow-covered walks The accompanying en 
graving Indicates the form of thjs attachment The 
runners, which are made of T Iron, consist of a horl 
costal upper and lower member, with the ends of the 
lower member curved upward and braced by meant 
Of plates 0 The axles of the carriage are made fast 
In a pair of saddles mounted on each runner The 
form of the saddle la shown to better advantage In the 
Croat-sectional view, Fig 4 It consists of a yoke A, 
which fits ovsr the horlaontel portion of the T Iron, 
and It la made tost by means of a bolt £ on the under 
aUS. A pale of bolts D with (1st heads £ resting on 
lop of the ranker project upward through the yoke to 
renafve a strap r which la clamped down on the axle 
bf liana Of a pair of thumb nuts. When It is de- 
to attach the runner to a folding g»<wrt a 
sleeve la preferably fitted over the axle and this sleeve 
b stamped between the strap and ih# yoke ng t 


:»ndr*lbab4rilgnr diameter* than jhepoot ones it 
bffttfU seaetdbf to have the rear iwefl4# the forward 


•ad at tea runners curved, baoeusa this enables one 
to IBS the forward sod at the baby carriage when 
mounting a curb, or whan It Is desired to make a 
sharp turn- It also permits of lowering the carriage 
from a step or the curb The runners may be quickly 
applied or removed by merely turning the thumb nuts. 




»Lki»H-nnfxn attsohuxitt tox baht caution. 

and they are applicable to any type of go-cart, owing 
to the fact that the saddles may be adjusted along 
the upper member of the runner, and made fast at 
the desired point by tightening the bolt B The In 
venlor of this attachment for baby carriages Is Fred 
srlck C Kengeter, I8E8 Pitkin Avenue Brooklyn N Y 


oqhbihid morion aid aw clutch. 

The principal advantage of a friction clutch la that 
It permits the shaft under load to be brought grad 
ually up to the speed of the power shart, thus ellml 
rating the shock of starting However the frlrtlon 
surfaces are liable to wear out rendering the clutch 
useless In a short time Kxcopt for Htertlng and stop¬ 
ping the Jaw clutch Is better because It provides a 
positive engagement or one shart with tho other The 
accompanying engraving Illustrates a 1 lurch In whlrh 
It Is aimed to combine the advantages of both forms 
The power shaft Is Indicated aL A and tbe load shaft 
at B Mounted on tbe shaft t Is a hub (' formed with 
A flange tP which tbe disk I) Is baited projecting 
through a central aperture In Lhe disk It Is an Rnnu 
lar Jaw K The disk It at Its periphery Is formed 
with an annular flange wblib luraees part of the 
clutch mechanism A ring F In flltcd within this 
flange and keyed to It The ring has openings at 
suitable imints to receive wooden blocks O whtrh pro¬ 
trude frnm tbe opposite faces of tils ring Keyed to 
the shaft B Is a member II on whhh Is fitted a sleeve 
I formed with a flange at lta Inner end A seiles of 
liulti J arc fitted between this flange and a ring at 
the opposite Lnd of the sleeve. A ring K Is mounted 
to allde ou tbe sleeve l and the holla J pans there¬ 
through while coll springs on the bolts J bear against 
ths ring K lending to press the latter outward The 
flange of Hleeve I and ring K have annular bearing 
surfaces adapted to eugage the blocks O at opposite 
sides They Bre prinsed Into engagement by means 
of layers L fulcrnmod to the ring at the end of the 
sleeve 7, and links V are lilted between the lovers 7, 
and the ring K The levers 7, are connected by IlnkH 
to a sliding collar A operated by a lever O fltled with 



oo hhihui fkjctoh aid jaw clutch. 

a split collar In the usual manner The collar V 
slide* on a sleeve P, which at Its Inner eod Is pro¬ 
vided with Jaws N These Jaws are adapted to slide 
In nossras at opposite sides or the member ff and the 
Jaw £ In operating when It Is desired to separate 
the Jaws the lever 0 Is operated to draw the colter 
Y tack 00 the slegvs P This serves to press tlm 
(tenge 7 and ring K against tho friction blocks G, thus 


taking the load off ths Jaws, and whan the collar .V 
cornea Into contact with tbe flange B nt the end of the 
sleeve P, the Jaws B are withdrawn from engagement 
with the clutch member FI, after which the friction 
surfaces are released owing to the toggle action of tbe 
links connecting to the colter S When throwing the 
clutch Into engagement the reverse takes place The 
friction surfaces are first thrown Into contact before 
ths Jaws H move Into engagement with the recesses 
In the clutch member 7' It will be understood that 
thi frictional engagement is only momentary serving 
In bring the load shaft appioxlmaiply up to s|ieed and 
thus obviating the shock of starting and tbe danger 
of breaking tbe rlutcb Jaws The Inventor of this 
combined friction and Jaw clutch Ih Mr Charles Slew- 
art Hook 79 Victoria Street, Toronto Onlurlo Canada 

A KtnOTKD FOKH OF LOCK HUT 

Of the many klmla of lock nuts which have beca, 
or are at present manufactured few have tlin slm 
pUctty and surety or the am uvently patented by 
Mr William Jacobus, and soon to bo placed on the 
market The accompanying engraving ahowa at a 
glance the extreme simplli ity of this Invention, which 
consists In cutting from an ordinary nut a small 
wedge-shaped rpiUuu that when It la put back In 
place and the nut Is screwed up Jams tightly against 
the thread as soon as an effort la made to unscrew It 
When It Is desired to remove tlio nut the wedge ean 
bo released by a pin or piece of wire and the nut can In 
unBe rawed 

Two capttnl advaniagcg of tills mw nut are that It 
practically Ik In one piece resembling In geueral ap¬ 
pearance auy ordinary nut and secuudly the fact that 
vibration tends to lighten instead of loosen It An 
excellent demonstration of Ibis latter fact was given 




A FIHFSOTXD FOKH OF LOCK HUT 

us by the Inventor who plm-ed a nut nlgnit half way 
up the thread of a boll and by Jerking the bolt up 
and down on tho end or a si dim caused tbe nut to 
travel to tbe end of tho thread where It was elfeilu 
ally locked 

ODDITIES IH IHVKHTION 

Muvivu 1*IC1I HU MIS Si nu ere Moving pi,lures are 
produced, rh Is well known li> 1 Him traveling with 
Intermittent mmmn before a projector or luuUrn which 
throws sumphsIvh views on tho w reon The same 
result could lie obtained If the pictures wore stationary 
and the nndlemo Itself were In niollon so os to view 
the phtures hui cewclvc ly An Ingenious luveulor has 



AHTUICIAI IIT1 8CIWXHT FOB 


hit upon IIiIb scheme to relieve tbe mnnotonv of sub¬ 
way travel lie proposes to mount n continuous band 
Of plctursH at caih sldt of the suliwav and hnvi th,Be 
pictures successively lllmnlnsted bj means of lumps 
placed behind them The ilrrults of the lumps wcnld 
be successive!} dosed h> means of a slim upon ill 
subway car engaging contact platea at each Bid, of 
the track Tho accompauv Ing Illustration unite lifts 
the method of accomplishing thin result 

Fluid BIccRtlve—fin parts of old llnwmd oil in 
boiled with 1 parts of carbonate or manganem nnUI 
Viscid Tbe temperature required Is vbont r ,li deg I 
12*0 deg C) The mass should then he dissolved In 
120 parts or nioic of oil of lurpentlm 
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THE AMERICA W COP 

Hsuircly linked auay In Home safe deposit vault In 
(htu rll) la a curious old silver nip whlih shoas In 
the taniastk trudlty of lta design all the earmarks 
of that Victorian aye In which It was fashioned Its 
cash value Is stated to bo five hundred dollars, which 
niay bo taken to be Its probable value If melted up 
far the silver that la In It Of no worth as an object 
of art the cup la today probably the best known, as 
It was once the most eagerly sought-after prise In the 
world of International sport Won over half a century 
aeo by the i poch maklna schooner "America," It has 
been the ubjeet of most strenuoua competition and 
has (Bused the expenditure qf millions of dollars 
by yachtsmen on both sMaa #f the Atlantic With 
a pornTstCihy which la characteristic w tot race, 
the British have sailed yacht after yacht over the 
ocean, In the ho|ie of tskint! the 'Americas" cup back 
to English waters and transferring the scene of future 
contests tu those shores off whkh the America' won 
her famous victory 

The effect of the Amerlcs" cup contests on the de¬ 
velopment of the sailing jachl particularly In the later 
years has been to produce a craft of such extrems 
proportions—vast ssll spread fragile hull and spars 
and excessive draft—as to render her useless for ordl 
nary cruising and lit only for the marina ‘grave¬ 
yard ' and the Junk pile Truly a most amusing state¬ 
ment, but fully guaranteed by the fact that during 
(he past decade no less than six ihallengcrs and de¬ 
fenders for the cup, costing altogether probably not 
less than a million and a half dollars have been 
broken up and sold for old metaL 

As far q* the record! of this half century of contests 
go, they have consisted of an unbroken string of vie 
lories for the American yacht and the British must 
gt t what consolation they tan out of the tact that the 
American designer*, in their efforts to hold the cup, 
have had to forego the characteristic centerboard hull 
and sloop rig and come over to the English deep- 
keel and the cutter rig, The successive defeats of 
recent years have convinced the English yacht design 
ers that they must abandon all hope of outbuilding 
and onlsalllng the American defending yacht so long 
at least as there is no restriction upon lightness of 
hull and sir* of Hall sprtad 

Some years ago our own yachtsmen and those of 
France dermanv and England came to Ihe conclu 
slon that the time was rl|>e for making such <hange* 
In i)m rules of measurement an would modify or eon 
l ml, those exlruncH or construction which have ren 
dered the rating \u< lit ntt unseaworthy, unwieldy and 
outrageously expulsive ( raft to build and maintain In 
cmumlsslon noth lure and abroad new rules have 
been adopted wtilth have resulted In tho production 
of yachts thHl nri In average weather aa fast as 
the freak boats snd at the same time are suited 
for the average sumnur v raising Sir Thomas Up¬ 
ton the most pi rsihtcm of all contoalanls for the 
Araerli-a's i up tins been told by tbe English design 
ers that thiy ore unable to build a yacht under the 
old mle for which they can give as assurance of any 
likelihood of success in tho contents off Sandy Hook 
They claim that a boat built of sufficient staunchness* 
(o take tbe chances of a stormy Atlantic crossing can 
not compete with a craft whlob during her season's 
sailing never has to venture out of eight of land, and 
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does moat of her racing In the sheltered waters of 
Long Island Bound and wlthtn a taw boars' sail of 
tbe yard In which aha waa bunt. To this the reply 
has been mads that, since live English yacht la towed 
across, carrying a reduced rig, tbe danger of her 
foundering In heavy weather Is eliminated 
Tho writer once put It squarely to Mr William Fife, 
designer of two of the challengers whether he con 
sldered the ocean crossing to be a handicap After a 
few moments thought he replied Theoretically no, 
but actually, yes, and this for tbe reason that, how 
ever keen a yacht designer may be In his desire to 
cut down weights his humanitarian Instincts will rw 
mind him that tbe lives of over a score of men are to 
bn committed to that shell, to take the chances of a 
three weeks' crossing or the Atlantic " Be that aa It 
may the fact remains that the British have frankly 
eiknowlodgod themselves beaten under the present 
rules, In contests between yachts of unrestricted light¬ 
ness and Sir Thomas Upton Is In our midst today 
requesting that the Mew York Yacht Club sanction an 
America” cup contest under their own new rule, under 
u hick for some year* their regattas have been held 
The New York Yacht Club contends that, since the 
America" cup stands for ike fastest yacht that can 
he built, and since It has been proved that the fastoat 
yacht can be built under the old rule, therefore for 
'America” cup contests tho old rule Is the proper one 
to sail under—and there can be no doubt that techni¬ 
cally the altitude of the Club Is correct At the same 
lime we brileve that nndnr tho present Deed of Gilt 
the challengers and defenders may mutually agree to 
make certain changes In conditions If they so wish 
All the same we would suggest that, since raring for 
the America i up under i listing conditions Is at an 
end, and since after all the cup is merely an emblem 
of tbe sport and It Is the sport and not the cup that 
iu the ultimate object, of yacht racing It might be as 
well to make a sufficient modification of tbe old rule 
In encourage the yachtsman not merely of Great Brit 
aln blit of that other groat yachting nation dermany 
to make u try for the famous old trophy* 

DOVEB'I OBIAT ARTIFICIAL HARBOR. 

Tho opening of Dover naval port marks the comple¬ 
tion of tho greatest artlfii lal harbor ever built entirely 
In the open sea. The scheme Includes an extension of 
the Admiralty pier fur two thousand feet, tbe forma- 
tlon of reclamation works for the protection of the 
shore at tbe eastern end of Dover town, ax landing In 
mb ufiYciWu or*oC.> «Mtgnrevt.'-JB} ■fr'-AVro” Abancan ’ 
nine hundred f**t, a protecting arm extending from 
the eastern oud of the reclamation for a distance of 
two thousand nine hundred feet Into the open saa, 
and an Island breakwater approximately parallel with 
the shore line end extending from the end of the Ad 
mlralty pier extension on tbe west to the end of thB 
easterly pier already referred to, with wide entrance 
openings between the beads of tbe several breakwaters 
It we Include tbe eighty acres which constitute the 
present commercial harbor there Is Inclosed by these 
works a total area at low water of six hundred and 
ninety acre* of drep-wati r harbor capable of floating 
the largest of modern battleships and ocean lloera. 
This l* the largest area of the open sea ever Inclosed 
by solid masonry protecting works. 

Although tba| portion of tho Inclosing breakwaters 
which Is visible at high water gives an Impression of 
their great length and of the wide extent of the 
harbor. It Is a fact that the risible masonry represent* 
pniy a small proportion of the work actually done 
The total length of the sea works Is two and a half 
miles two tulles of which are In exceptionally deep 
water Thus, the two-thousand foot extension of the 
Admiralty pier measures from the top of tbe parapet 
lo the foundation nearly one hundred feet In height 
and the eastern pier haa a total height above founds 
tlons of eighty-seven feet The total width at the 
l«se of tho piers Is over flfty feet and at the top forty 
seven foot six Inches 

It Is an Interesting historical fact that It waa Sir 
Walter Raleigh who first drew attention to the stra¬ 
tegical and commercial Importance of Dover, speaking 
of It as "situated on a promontory next frosting a 
puissant foreign king and In tlm very stmlght passage 
and Intercourse of almost all the shipping lo Christen¬ 
dom ’ U waa as far back as the year lMt) that a 
Royal Commission recommended a scheme of harbor 
construction at a cost of ten million dollar* Out of 
the deliberations of this and subsequent commissions • 
came the decision to construct the Admiralty Pier, an 
well known to American* who visit or return from 


A wee* order of the New York Ftte b fiw adi w ri ^ 
Metes the Are engine* of the various cctDpanle* l* th* 
district protected by tbs hlgb-preamre water j*r$ce 
from responding to alarms of Area, and may H fw* 
sldered aa a practical and official Indorse meat pf the 
complete success of the system. Boon after the high- 
pressure waa Installed the right of way In going to 
a Are was given to the boae wagon* over the engines, 
and while the latter answered alarms they man held 
tn reserve or used merely for washing down after tho 
hlgh-preeaure lines had extinguished the Are. 

The successful and Intelligent nae of the klgh-wres- 
i sure by the Fire Department waa accompanied by a 
careful study of the actual workings of the System by 
the engineers of the water department with a view to 
detecting any possible defects. As a result the. *pw 
extension, now beginning to be Installed and aggregat¬ 
ing some twenty-one mile* of mains, represent* a 
marked Improvement over the part at prweat la one, 
which, aa the largest and most complete plant Of Jhe 
kind, Is serving aa s model tor other dries The moor 
important Improvement Is a duplicate arrangement of 
mains so that In case of a break or other failure owe- 
balf of the system can be cut out Immediately without 
Impairing the efficiency of the other half tn any way 
This Is secured by gridironing the territory with two 
Independent systems whose tpalns are laid in alternate 
It reels. Thu* In tbs cue of a break In a main sup¬ 
plying a hydrant on a certain street, that half of tho 
system to which It belong* oan be abut off nt once 
and the firemen only have to stretch tholr hose from 
a hydrant connected with the other set of mains 
usually to he found on the next street. Tbe two sys¬ 
tems and their hydrants, which will probably be 
painted a different color or oiherwlao marked, are so 
arranged that a hydrant of the sCcpnd system la never 
over BOO feet from any given point. Just as under nor¬ 
mal working conditions there Is a hydrant within at 
least 200 feet of any possible Arc 
The desirability of such an arrangement was appar¬ 
ent to the water department engineers at a Are on De¬ 
cember 16th, 1908 at Grand and Mulberry Streets, when 
the high pressure service had Us only failure and was 
ti mporartly out of service. This waa due to a break 
caused by the giving way of a temporary end of a 
main Id an exravailon for the Centre Street subway 
where the support* for til* main toff been'cut sffjy' 

tfythb •cmbwjv contractor* — 

Whit* It la pdmrdla to locate end out out nay 
section where a break Occam by means of valve* 
located at street Intersections, yet this process may 
require considerable valuable time when the water 
1* seriously needed at the fire. The valves them- 
selves are ponderous affairs moved by hand and to 
close the two three, or four required to cut out n 
broken section may consume from twenty minutes to 
half an hour Accordingly after studios by the engi¬ 
neering staff of the high pressure division of the water 
department It waa decided to Install an Independent 
system of two main* as outlined. 

Normally, both systems will Intercommunicate and 
connect with the present systqm so that there will 
be a complete circulation of water, supplied at any 
desired pressure from the pumplpg station* at Q*n—- 
voort and West Street* and at (Hirer Street and Salt 
River Now, In case of a sadden break the gat* at 
tbs Oliver Street station connected wU£ the Outlet 
of the hglf of tho rystfnj Involved prill be immediately 
apparent and that portion can be shut off at the static* 
Tbl* Is accomplished by rleaip* the appropriate valve* 
op the outlet* at th* station and two distant controlled 
valve* at the Bowery and Houston Street or at New 
Chamber* sod Cherry Street*, depending on the part 
Involved Alt of the** valve* pro electrically worked 
and can be operated simultaneously so that one sys¬ 
tem or the other can be Isolated in Irfe than A min¬ 
ute, Tbl* increoaod measure of safety, the Important* 
of which cnnnqt be overestimated, Urepdfrefl de*tr- 
able apt through any Inherent defect W the 
pressure system bbt largely „«i account of th* condi¬ 
tion* under which It most he Installed and operated 
In n city like New York, when frequent excavation* 
and gas explosion* an likely to damage the mains 
or produce wee knee* that only service ooAdlriooa Amy 
develop. If the break Is detected In season tt is ef 
course powtbte to Isolate the crippled eecricn muff 
notify the firemen accordingly, hut failure hi enrirfo* > 
la aaeriohe matter which the pew duplex system Will , 
render much tew dangerous. 


the Continent by way of England for which t con¬ 
tract was let tn 1M7, but which did not reach com¬ 
pletion until twenty yean later It waa not until th* 
year 1*BS that th* plan* for the present fin* harbor 
took definite (top*, the contract eras let In 1WT, and 
active construct ton commenced shortly afterward 
The fears which bate keen exprewed that this, like 
other harbor* won from the open sett, might be sub- 
jeeted to shoaling op by drifting waffs hare not been 
verified, the "depth rewafnlng practically catotott. ' 


Few Place* of municipal engineering have koto bet¬ 
ter planned, constructed and operated, than New YorkV 
higb-preteur* service, and that It la capable of MU 
further improvement would Indicate that, wbpq thto-,. 
lorn of fire protection to provided for the offtfr* rity 
It win th* paasibtttty Of a torgt codtogffcgot, 

Which Chief Creher mated It no longer Iff 6a Mfeaff,. 
in their preeent protected district. Further eattatSto i 
keetow Urn cm underway are opdtetfcptottff 
fet^re. tod addition! pa** wW toinetieiM*- ^ 
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te engineer 4 th* British -o* Otoe* CPMrt- 
Jor Walter O’Maniw, ta vtolUag this country 
tot it* funttea ot studying our Ulan boo* ayatems. 
y^Brttteh govsrnmeat is to taka cbarg* of tha aotlro 


tha material was Deedod. 


aowtb Africa, to 
1 mooated on tow trucks and traveling on taro pairs of 
'•tafedard’dBfe rfilto SO tost apart, which can pick op 
had damp aa ordinary railroad ear foil of coal. 
It Was blown aloof tha track by a gale until it left 
the Betels, when to mite ot tha stability dm to Its 
USB wh*al bate aa mmparad with Ita hatght, it tall 
> Om* on lta aid a. Aa It baa booms 1&0 toot lone, and la 
naariy 100 fi 


tha ooatraot haa lost baan lat for tha bnga dam 

atreaa tha Ooncbos River In Max loo. Thta dam will 
Oam a ra aar toir of 1,840,000,000 cubic maun capac¬ 
ity. Tha hydrowlectrio plant which will obtain power 
from tUAKiwee haa a capacity ot 15,000 hor a* power, 
white will ha naad at a number of large mlnea within 
two hundred mllae of the generating station. 


pi 4rn to tha memory ot a distinguished 

derided in favor of 
Daria, 0 g. N„ In tha interior- 


eppueetloa i 

rpiag torpedo. One wttnaaa testified that 
Of IfOl Darla draw a diagram of hla da- 

-_ naftte and explained that hta Idea was 

to thaari ta a tor pada a gun wtteb wooM discharge a 
'■ high 4|pn teaU tferougk tha armored bottom of a 
\ oMp tefisaabte tt to explode within the vaaeel. 

— m.--f Of railway" travel through Urn to— 

jMi ---- 

J^ naodLcng 6 

* Tha 44k trip vM made by a train ot dump car* 
hMlad by a ordinary «witch engine, white paaaed 

* fmtf Art* City beneath tha North Uver, Ufeabattan 

iaioad Sad tha but Hirer to Long Island city Tha 
format Opening of thia great work will probably take 
litee wWtta the next tow months. * 


A Wolff shipbuilding fnt of Belfast, Ireland, working 
la conjunction with tha Canadian Pacific Railway, have 
acquired a large area of land at Levis, at white dry- 
doek. ahlp rapairing, and building plants will be 
hnRt thia spring tor the purpose of bnlldlng Canada’s 
i Bhangnheeaey, president ot the 


It tl aald that he personally conducted tha negotlattona 
betw e e n the shipbuilders and the government 
' Tha lar g e s t scrap heap In tha world la in Ban Fran- 
riSeo. a relic of the great fire which followed the earth- 
■> make Of April, IMS. It la 40 toet Ugh, 100 feet 
square and con talas *0.000 tons, all cut In equal 
IssgUis of eighteen Inches, and piled in one solid mass, 
with the sides as plmmb aid tree as a brick wan 
TMa la the only one ot toor heaps of aqnal else and 
oh remains Intact in lta original site 


That the adbmartes ball la valuable in preventing 
d*fcy of ocean liners by tog has recently been proved 
«te thecaa* of the "Lacanta" and tha “Kaiser Wilhelm 
, 40 am n . " ‘ The former vassal. While approaching 
NOV Tort, was etttetod to make tha light vseqel by 
'Nbmartee bell signals, them being her sole guide The 

- oapteih ot the “Katesr Wllhalm dar Oroasa" whan on 
" m Otetsfra jn se ag * was abut In by dsnaa fog near rire 

Wand Hght veaaaL Ha was able to hear the auburn- 
"rite toa aa| dbeot kit teune accordingly, although, 
*i ft.pohpMM^tr traagpirmd. ha was twelve nautical 
: mtiM| dUta^ tram th* signal station. It la algslflcant 
yj44* H^ Ctete ma ttm* tbs tog horn of tha lightship was 

f£Wm4tn ter:wllok,-Wlma eodrttated, will ha 

1 M* toot to tong*. la awr tesetossbf contort- 

- tot «$A te Wand Of KevelVto protect ahU_ _ 
i'Wtojm kmt 4rn that sweep from tha northeast 

1M#* ** hare hate oranpl a t ad , and 

fafa £*.«*#»** ptetraot R to tenanted that by tha 
***** - —-00 fast wd 
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ntng from Villa Franc ha to Bourr Madame The line 
la thirty-four miles long and It haa a schedule of three 
trains a day In each direction. Starting from Villa 
Praneha at 1,407 fast above tha sea tha llaa rises to 
MtO fast apd than drops to 5,760 feat at BourgMad 
sate. Tha motor oar* are each equip pad with four 
50-horse-power motors The third rail system is used 
and energy is supplied at about 900 volts 
A cfranlar haa Just been Issued by the Bureau of 
Standards discussing electrical measuring Instruments 
in general, describing tha various types of Instruments, 
printing to tha sources of error and explaining meth 
oda of cheeking them. Tha Bureau undertakes to teat 
■ant to it for thia purpose, making 
a small charge for tha work involved The circular 
contains the regulations governing these teats, and a 
schedule of tha teas charged 
Tha etty Of Liverpool la at present experimenting 
with flaming ana and tungsten lamps for street light 
lag. A row of flaming area ta set on posts in the 
middle of one of tha principal streets The area are 
Id teat above tha ground, and 10 toet below each la e 
circle of 18-watt tungsten lamps. At midnight the arc 
lamps are extinguished and the filament lamp* are 
naad la plaoe of them. On one of the narrower streets 
oluaten of tungsten lamps era hung over the center 
of tha at rest from wires strung across from the build 
Inga at opposite aides, thus avoiding the use of poles 
A aeries of lectures haa been given baton the Fin 
Insurance Club of Chicago by Mr B SL Blanchard, 
who la the Chief Electrical Inspector of tha Chicago 
Board of Underwriters. The aubjecta so far discussed 
an “Hlectrloity.” “The Electrical Inspector ’’ “Outside 
Work—Bystems and Voltages," and “Inside Work ’ 
The n mein is g two lectures will deal with • Low Poten 
tlal Systems” sad "High Potential Systems" These 
lectures have been found very Instructive boemuee the 
subject* are explained In simple nontechnical lan¬ 
guage, eo that the Insurance men readily understand 
them 

Th* Oeaanltte* on Units and Symbols of tha German 
Association of Electrical Engineers has Just published 
a report suggesting uniform symbols for site mating- 
currant units. There has been soma criticism or these 
recommendations, because the letters used represent 
German words and differ materially from the symbols 
ootnmoh in other countries. While standardizing of 
symbols is to be highly recommended, it is pointed out 
that the symbols should he such that they may be 
adopted by other countries aa well eo that eventually 
wa can have an international set of standard symbols 
and thus avoid some of tha oonfusion that now extsts 
in electrical literature 

carbon filament lamps are still receiving 
attention In England. Two patents bare 
sen leaned on the subject, one aiming to 
the filament, and tha other to prevent the 
of the glass bulb. In the first case the 
hath Is opened, and after being cleaned hydrocarbon 
to Introduced. Then on heating the lamp the hydro¬ 
carbon la decomposed apd the carbon Is deposited on 
the filament In the second case the Inventor believes 
that the blackening of the glass may be obviated by 
remorisff the mercury vapor which entere therein 
while Ute bulb to bate* evacuated. Therefore he pro- 
poaaa to coat tha item which holds the filament with 
» to absorb tha mercury vapor 
article in tha BOaotrioal World contains the 
relative to the utilisation qf the energy 
Falls. Qf the 5,000,000 horse-power 
by Niagara Falla, only about 5 5 per cent 
to bafiN* «tiU>a& Of this, 115,500 hone-power to em- 
Wcttotte si tofi i i hwnl ml procemee, 65,100 horse-power 
tor railway amrieV-M.400 horse-power tor lighting, 
45JMO hogs*po wer for various industrial services, 
li>00 b tenwt to tttnmttted a 
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tfi’g that today induatriaa have beta attracted to 
Ktiten FaBa hecansa et the favorable electric power 

-Site, to he toted tkarw 


SCIENCE. 

■aUayb comet appears to ba growing brighter Some¬ 
what rapidly It was seem without difficulty at Har¬ 
vard on October 17th by Prof. Wendell'with tha 15-inch 
equatorial, and by Hr L. Campbell with the 24-Inch 
reflector 

Laos OhaUtefa and Ch. Orlffltha'a experiments on tha 
cementation of iron by pure carbon show there to no 
oamentation if precautions are taken to prevent tha 
presenoe of gases, but It takes place If contact to in 
cured Moreover, It increases with the pressure, but 
always oocurs extremely slowly 

Th* A merio e n Machinist states that tho methods of 
race-track gamblers, who dope hones In order to 
make them win races, have been copied by unscrupu¬ 
lous ownen of gasoline racing boat* The gasoline to 
doped with plcrio acid or some other high explosive, 
and with the increased power thus obtained tha boats 
ere able to win race* they would lose If ordinary 
itralght gasoline were used On the race track there 
nre stories ot plugs which have been overdoped and 
died and It u aald there are also gasoline engine* 
which have been unable to withstand an overdoes of 
plcrio acid and have gone heavenward 

Semples of air at a height of nearly nine mllaa have 
been recently obtained and examined for the presence 
of the rare genes. The collecting apparatus, carried by 
a large balloon Is a series of vacuum tubes cate 
drawn out to a fine point at one end At the desired 
height an electro-magnetic device, connected with 
each tube and operated by a barometer, breaks off tha 
point of the tube admitting the air A few minutes 
later a second contact sends a current through a 
platinum wire around the broken end, melting the 
glass and scaling the lube All the samples obtained 
show argon and neon but no helium waa found in air 
from above alx miles 

A 40-inch minor is almost completed by Clark for 
Prof Perclval Lowell at Flagstaff, Arixona. Tha mir¬ 
ror is to bo thicker than usual to avoid flexure and 
ll to have a focal length of 18 feet 4 Inches. A series 
of zinc blocks between tho iron supporting ring and 
the edge of the mirror avoid strains on the glass with 
changes of temperature When arranged for plane¬ 
tary work, secondary mirrors are to be provided which 
will transform the instrument into a Casaegralalan re¬ 
flector of either 154 feet or 75 feet focal length. For 
photographing nebulw and stars a plane mirror will 
ba uaod aa secondary giving the Images at tha prln 
clpal focus 

Harvard College Observatory Issues a bulletin stat¬ 
ing that Prof E K Barnard of the Yerkea Observa¬ 
tory obtained visual observations of Halley’s comet 
on the 17th and 19th or October On these two dates 
Prof Barnard found Lbat the comet waa not tnlnter 
than the 1354 magnitude, having a diameter of 16 aao- 
onds, and while it exhibited no elongation. It waa 
‘leaa indefinite and brightening in the middle” In 
summarizing the late European observations of Hah 
ley a comet Nature points out that the date of the 
comet’s perihelion passage must bo advanced 3 4 
days, thereby making it April 20, 1010 The comet la 
at present distant about two hundred and eighty mill 
ion mile* from the nun and two hundred and thirty 
million miles from the earth 

A French investigator M de Wegrler recently de¬ 
scribed an apparatus designed to prevent the form* 
tlon of hall. A similar apparatus waa invented by 
Bcckenatelner fifty years ago and was described 
under the name ■ gfiomagnetlffire” in his Etude sur 
I Elctrlclte ' To the top of a pole shout 65 fast high 
made of the trunk of a reslnons tree and painted with 
oil in order to make it a non-conductor was attached 
a mass of glided copper w Itb five points connected to 
earth by a magnetised (’) galvanized Iron wire The 
apparatus also included a large metallic net or grat 
tog, burled in the earth Ur Frestler has repeated 
and extended Beckensteincr a experiments and has ob¬ 
tained conclusive proof of the efficacy of the apparatus 
as a preventive of ball 

The method of forcing plants by treatment with 
ether, as first suggested by Johannacn la now exten 
tively used on a commercial scale for tbs purpose of 
securing out-of-season flowers and fruit This process, 
however, will in all probability aoon be replaced by 
the equally effective and leas expensive method Just 
described by Prof MoUsch In a pamphlet called ”D*s 
Warm bad ” The only treatment required is that of 
immersing the shoots, by Invention, In water at 30 to 
36 deg. C, for nine or twelve boon, and afterward 
keeping the plants In a dart moist chamber at a tern 
perature of about 25 dag. until tha leaves commence 
to appear, after which the plants are grown under 
ordinary greenhouse conditions. Lilacs, azalea* apt 
mas, ate, treated aa above during the middle of No¬ 
vember were in bloom at Christmas or early In Janu 
ary, whereas untreated plants of the same kind bail 
not commenced to move. Puller methods of treatment 
and tbs duration and temperature of the bath for dir 
farsat kinds of plants, are contained in the pamphlet. 
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a m»m» until eowotsn w w > at 

CIt Ul U HU, , 

In tho Rio Snn Juan Ravine, which PIMM through 
the heart at thu t-lty of Guadalajara In Mexico, a cir¬ 
cular concrete conduit haa been constructed to serve 
aa a storm aster drain. This reinforced concrete oon- 
dult Is of novel construction; and on account of Its 
deslsn and slxe Is of special Interest. It Is somewhat 
over 1J foet In diameter and Is circular In form for 
most of Its length, the upstream section, however be¬ 
ing flattened in order to avoid a large amount of ex 
isvntlon In rock. 

This Mexictn concrete conduit In nearly a mile In 
length. It passes to one side of the center of the city 
for about a mile, and drains nearly 17,000 acres. It 
bss a grade of 1 feet per thousand test, and has a 
thickness of 10 Inches of concrete, reinforced by dou 
ble rings or round corrugated ban. These ban an 
placed an* foot sport longitudinally, In two circle*, the 
Inner and outer ban alternately The bon each meas¬ 
ure one-half Inch In diameter 

It Is stated that tho total concrete In the conduit 
measures 13 000 cubic yards, the steel used for re¬ 
inforcing weighing 300 000 pounds. In the construc¬ 
tion of this conduit, to per cant of river sand won 
utilised and (0 per cent of sand mode from crushed 
rook. Three parts of this sand ore used with three 
of crushed rock and one of cement, the latter being 
of the Hidalgo brand, msdp at Monterey, Nuevo Lean, 
Which Is said to be shout the only factory producing 
Portland cement In Mexico. 

One of the accompanying Illustrations shows a por¬ 
tion of the completed conduit and the moving of the 
high exterior forma by means of traveling gallows 
frames. This system of molds and the apparatus for 
shifting thorn Is simple and very efficient. 

Other Illustrations show the erecting or forms In 
Side of the relnforoemont which Is supported on oon 
Crete blocks, as well os the method of placing the re¬ 
inforcing bars In position There was a test made of 
the Strength of the conduit about 2S feet In length 
when a week Old by paaelng a roller weighing 31,000 
pounds over It, end also by allowing the roller to 
Stand upon It for 120 minutes After this severe test 
It was found that no crack developed, the earth fill¬ 
ing over the top of the oondutt In the tent being about 
three feet In depth 


CwIUratUn of lUUMe tud la Voraots. 

In many districts of Perlgord In southern France, 
the block truffle (Taber mcjasotprrusi), the mood 
hlghly-prlxod speclos Is artificially propagated For 
this purpose the tubers are dried, cut Into small places, 
nixed with water, and ground to a thin paste, small 
quantities of which are spread upon green hasel or 



continued for five yean. The attempt at colonising wig 
mode by taking up the mushrooms lmnsdlstsly before 
the ripening or the spores, and transplanting them to 
the dealred spot, on whloh tha sports n e cessa r ily fell. 
On the other hand, Sehroeder, In a recent article, hoe 
described bis succeee In transplanting tbs oraterelle 
(OrafcreUai nucleolus) which in flavor la surpassed 
only by the Perlgord truffle. Selected spots In the for¬ 
est planted with spores of this fungus bore abundantly 
In Japan, Mxyr haa had opportunity to observe the 
artificial propagation of the moat delicious of all Japan¬ 
ese fungi, the Apories* skltafce. The cultivation of 
this fungus Is the only form of forestry practised In 


by Inserting bits of mushroom-bearing wood, brought 
from Japan, Into holes bored in boughs ant bun de¬ 
ciduous tress. The experiments proved that the beeoh, 
the hornbeam, and the birch are beat suited for the 
culture of the fungus, but that tha young oultarea are 
greatly Injured by snails, and also by the competition 
of native fungi—Prometheus. 



A new process for producing ammonia from stmoa- 
pherle nitrogen has been developed from expo rim enta 
In the synthesis of hydrocyanic add. which were mode 
by Waltereek and Bsehweiler, of Hanover, 


trees. The first truffles appear live or six yeara after¬ 
ward. In Oermany the black truffle le found only In 
tho west The truffles which grow In central Germany 
are of Inferior species, hence Prof Mayr recotnmends 
the artificial propagation of black truffles, according 
to the Perlgord system, in the warmer parts of Ger¬ 
many, especially when oaks abound, as the production 


deciduous species, or booths as big as a man's arm 
or lag, ora cut Immediately after the foil Of the leaf, 
allowed to lie about one hundred days In the forest, 
and then sawn into logs throe or four feet long, In 
which deep Incisions are mode The spores of the 
fungus, which are present everywhere to these dis¬ 
tricts, penetrate the Incisions, and develop s mycelium 



hydrogen and nitrogen was passed over Iron at a doll 
red heat (about MO deg F), n small quantity ef am¬ 
monia was always formed. This result was subse¬ 
quently oonflrtned by Sir William Ramsay Ammoala 
was formed Osly at tha beginning of tho reaction, bat 
It waa found that larger quantities of ammoala could 
be obtained by passing a nlxturo of air and ooal gab 
over oxide of Iron, and this result lad to a series of ex¬ 
periments with various oxides of nickel, pobalt, cop¬ 
per. cad ml am, stiver, lead, bismuth, chromium, and 
iron. The most Interesting results were obtained 
with oxides of bismuth, chromium, end Iron. The 
oxide was tnoloasd st first In an ordinary cantMuUca 
tube, afterward in an (ran tube. The mixture of equal 
volumes of air and cool gas war motstensd by passing 
through distilled water heated is ifl deg. T, as a cer¬ 
tain quantity of moisture wgs found advantageous. 
The yield of ammonia varied greatly with tbs, »4M\ 
perature, the beat results being obtained between *70 ‘ 
and MO deg. F, 

It was observed, however, that tbs production' cl 
jmnwmla dlmtsVIhed si tbs gxldAOm of tbs Iron In* 
creased, go that tt war necessary to redoes the ijraf 
from time to rime by paaoliig hydrogen ordMbpn.BW 
aside through the tub* at g high temperature. - m • 
-“—— —■w than made tor the pwrposwef tjj 


pest, t; : i lignite were found to satisfy there fttyrr* 
its thirty weH, With eoks the prooMrla vsry sJqwi A/ 


rad BtUe moos than X psvesnt of ktUPpav a 
• pw sent by weight of mlphat. ef Wtosb 
largo number of rxp sr ho s riH made with s. A 
iron retort; MeK-ia ws*Jatb* **1*1* * 

vw oeniof sulphate v ssfiM e p la-Mur ^ 

this Was months* throfbopsn - - 

nbh It WM.tetfWrod thttjfcri' or **» 

rived tromthr r - 
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tha mum Everyone who to familiar with bollsr firing 
knows how quickly tha naerra of (team In tha bolter 
to Used up In tha (yllnden of tha engine U tha Artng 
ha not faithfully attended to 
Tha explanation of the great damage moulting from 
an expiation to to be found In the foot that tha boiling 
point of water varies with tha-temperature and tha pres¬ 
sure to which It to subjected If the pressure be oud 
daaty reduced a rapid ebullition of the water ensues 
With tha emission of great volumes of steam Cocse- 
qusotly when tha whole of the pressure upon tha high 
lg heated water in a hollar to suddenly removed by the 
rupture of the boiler shall tha whole mass flashes at 
once Into steam with a practically explosive effect 
which shows Itself In the lining of roots the blowing 
out of walls and the hurling aa to frequently the case 
of the shell of the holler to distances of several bun 
drsd yards 




Tha hiiftsf wUsh exploded was one ot four whtob 
war* srsoted In one of the bolter hoospa at the Pabot 
Works JtCwaukss Wto Tbs most esnsatlonal mult— 
the one which gives a vivid Idea of the energy of the 
e xp a n d in g steam—was the fact that a big malt sis 
vator *0 feet high adjacent to tbe boiler plant was 
moved four feet from its foundation This effect will be 
Mtieed by examining one of the accompanying en 
cravings In whloh It can be seen that tbe remaining 
portions of tbe wall although they am strictly paral 
lei with each other am ont of line by about tbe foir 
feet which it to estimated that the building was moved 
Tbe wall of a machine shop lying to the north was 
blown to Every window la this machine shop and 
most of tbe glass in the buildings ■ mounding the 


brick chimney over two hundred tost high, which 
formed a part of the plant and stood over the rear por 
lion of the boiler room received not the slightest 
damage 

ion nnotrui or laii luun «sraw 

Tbs old but constantly ret mine question aa | to 
whether tbs top of a wagon wheel actually moves faster 
than the bottom to really in olved In tb ball bearing 
problem Them to one r ndamen al fact Implied In 
alt questions of rolling wl leb w hen on e thoroughly 
n astered will have great effe t In clearing up dark 
places In rolling there to a progressive contact of 
one body with another of eu h character that them to 






Fig 1 Fig » Fig 10 

■on nnramgf or uurnune imoi 


plant were broken 'as was most of the glass In stores 
and houses within a radius of two blocks of the explo 
slon Tenth Stmat adjoining tbe building waa burled 
under tons of debris which In some places was piled 
to e height of from elx to eight feet nues boiler 
pipes end various fragments of tbe boiler were scat 
terod over tbs street and some of them wore curled 
up Into fantastic forms 

It freqnantly happens In a boiler explosion partlr 
larly If one end be torn off and thr main body of tbe 
boiler be left Intact that ibe water flashing a ddenly 
Into steam and rushing out through the un losed end 
reacts against the air with a violent rocket like effect 
and the mass of tbe boiler to driven to great distances 
In tbe present case a large section of the boiler went 
f hurtling through the air across Tenth Street and fell 
upon tha roof of a storehouse sixty fist In height 
where It remained Imbedded Strange to ssr a lofty 


no sliding That to to nay at the point of contact 
there to absol itely no novement ot the one body past 
the other In Fig 1 tbe wheel to rolling upon the 
gro nd O to the direction C At the present moment 
the point or contact tod If the mo Ion la a r Uing 
on# then at the point A there to no slip or slide Thto 
□ cans that the point of the wheel t irhlng ll e ground 
at A has absolutely no motion B t this point on the 
lire of the whe I enjoys thto atmol te rest for the In 
etant only The next Infinitesimal lortton of time 
there to a different particle absol t ly at mat And no 
on as the wheel rolls along every point of the elr 
cun Terence In ■ iccesston becomes for one Instant only 
an also! t ly quiescent point What to moving to the 
position of the point of rest • 

This to true wl other the rolling body rolls along 
a straight line or not If tbe line rolled ui n how 
ever has any motion of Its own then tl e contacting 
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point or i hr railing body la at ml only with reference 

10 ihlr moving line Aa one atanda txlde and view* 
both the coniaulng has precisely the same motion aa 

11 v moving line nut If on the moving Una, then he 
sees the lowest point of the wheel ahaoliUely at rest 
for Its Inatanl of contact. 

Hut suppose ilial one takes hla position at the con 
ter of the wheel The highest point of the wheel will 
appear to be moving foiward In the direction C while 
(he lowest point will seem to be moving In ibe oppo¬ 
site direction In fact irifh rc/ernur to the renter 
the particles of the wheel will have a movement of 
rotation 

ITiore are thus (wo rotations going on all the time. 
The entire rolling body routes /or the imtant of con- 
tmt about the point of contact This center of rota¬ 
tion la constantly changing, however The central par¬ 
ticle of the rolling body on the other hand, always 
remains a center of rotetlon 

Further If there la a second contacting surface, aa 
In Fig 2—this second surface effecting the driving of 
the circle—then nlattirly to tht/t moving turfate 
there Is for lIn moincnl of contact a center of rotation 
This ImunnUDcous center of rotatlon-^thc upper point 
of mntait—moves backward relatively to the driving 
surfers 

Much the same may be said In reference to straight 
and tapered rollers In a roller boaring There la a 
central line constating always of the seme particles 
and relatively In which all the remaining particles 
route aa about an ails It la the art* of rotation 
Then, diametrically opposite each other, are two llnea 
of contact Kach of these la an Instantaneous axis of 
roUtlon quiescent for the moment of contact but Im¬ 
mediately succeeded by another Thus In Fig. 3, the 
line OK Is the axis of roUHon In the body of the 
roller, Ibe particles of material along this axis are 
sue h that If they be regarded aa quiescent, every other 
particle will he seen to rotate about their line of dis¬ 
tribution The lines of contact of the roller with the 
rare ways are the two InsUntaneonS axes of roUtlon 

The motion or enrh of lbs particles of the wheel 
Fig 1, Is the compound of two distinct movements— 

(1) motion in a direct line given by the arrow r and 

(2) motion of the point as It routes about the renter 
of the wheel Both uniform we see that at B both 
motions are In the same direction, while at A the 
directions are the opposite Further, na learned, there 
Is no motion of a particle at the moment of rolling 
cuntact Bo then at A the velocltlea of the contrary 
motions must be the same In order to produce this 
quiescence. We have now arrived at a most Important, 
principle—the forward velocity of a rolling body Is 
Just equal to Its peripheral velocity And, further 
since at B both are In the same direction, wa have the 
principle that the velocity of the point of the peri¬ 
phery furthest removed from the point of contact la 
just double the forward velocity So that (Fig. 2) 
the velocity of the driving surface ft la double the for¬ 
ward velocity of the driven olrcle These are moat 
Important propositions, and are true whether tbe 
plane of rolling Is perpendicular or Inclined to tbe sur¬ 
face upon which the rolling la done. 

Without going Into the mathematical proof It may 
be sUted that In consequence of principles already 
enunciated the axis of roUtlon and the two instan¬ 
taneous axes of rotation are throe lines meeting In a 
point Further, If the rolling bedlea are balls or 
rollers revolving about a shaft, then the axle of this 
shaft must pass through this point of Intersection. 
Thus in Fig 3, these four lines all meeting In one 
point are DH, DK, DF DJ 

In ball and roller bearing design, this requirement 
become* of drat rate importance. Thus the four-point 
ball bearing shown In longitudinal section to Vic. 4 U 
correct In design In so far as the convergence gf these 
four lino* are concerned Bnt some may have dllil- 
tulty In seeing that a rolling ball has an Instantane¬ 
ous axis of roUtlon aa well aa a roller Reflect, then, 
that both the point* l and 2 of tbs ball In Fig 4 are 
absolutely at real for the InOnltsalmal moment of eon 
tact They determine, therefore a line of quiescence 
equally with a roller Similarly, tbe poinu I and 4 
•re ht rest relatively to tbe driving ball race—and de¬ 
termine a second Instantaneous axis of roUtlon. 

In Mg S the InsUnUneona axis of roUtlon deter¬ 
mined by 5 8 Intersects the axle of the shaft at 0 
This gives Or for the axis of roUtlon. Blmtlarly 7 8 
yield the line qo ss the axis of rotation We have, 
therefore two conflicting axes of rotation The do- 
algn of the bearing Is consequently Incorrect 

The friction arising from compression Is an Im¬ 
portant matter In Fig < ok Is ons of the Instan- 
Upeotta axe* of rotation The ball Is flattened by 
compression at the points of contact, the one region 
of contact being represented by TO At the Instant of 
contact the tall la routing on OK as an aria. This 
mean* that every point along TO la routing In a plane 
perpendicular to OK The result Is that til along TO 
' there ft a gliding taking place relatively to the rase 



'to 0 and r*dhto DC fc 

effective over the whtoa Aw* & to foffr sas l au The 
pressure corresponding to ths sod* Is lJk the dir ect to n 
OK The sertooansst of the friction,' then, la depend¬ 
ent upon the pressure In this direction. The ala* of 
tbe compression to doe to the p rero ute per pe ndicular 
to TO By suitably designing the race ways, the prow 
sure tn the direction OK may be made small, although 
It may be unavoidable to keep large that lu tbe direc¬ 
tion perpendicular to TO The way to do this to to 
diminish the angle DBO A design such as that shown 
In this figure (8) Is to be condemned on account of 
the large slxe of this angle between the race way and 
tbe Instantaneous axis of rotation Is Fig, T a cor¬ 
rect design Is shown. If we ob serv e tn Fig 8 that 
ABB to an Isosceles triangle, we readily see that angle 
DBO to ono-half the supplement of tbe angle of the 
groove ABB Consequently. If we dwtre to make DBO 
small, we see to It tbst ABB to large Tina, by mak 
log ABB =* 170 deg, tbe angles between the Instan¬ 
taneous axis of roUtlon sod the faees of this race way 
are reduced to 5 deg. eech For such ingle* the pres¬ 
sure In the direction of OK to well-nigh negligible 
This means that tbs sliding friction due to compres¬ 
sion Is practically eliminated 
A further question that arises In designing ball and 
roller bearings relates to the use of separator*, tn 
Fig. 8, It wlU be readily seen that at the point of 
contact between two balls (or rollers) there to a slide, 
the surfaces In fact moving In opposite directions. 
The question arises Should balls be prevented from 
muLual ronuct so sa to eliminate this sou roe of sliding 
friction’’ To answer this It to necessary to know 
whether ths slide oocurt under premure For despite 
the elide, tbe friction would be negligible If there Is 


little or no pressure from ball to ball The writer has 
made a very complete mathematical Inquiry and 
found that balls and rollers probably do press upon 
each other with s considerable percentage of the load, 
so that separators are to be regarded aa advisable 
If used, however, they should be rolling separators. 
The Introduction of a non rolling separator will not 
result In eliminating sliding friction. But by properly 
using a rolling body—a ball or roller—this friction 
may be avoided Fig • shows that ths small separa¬ 
tor ball I* competent to partake of tbe contrary mo¬ 
tions of ihs bearing balls. 

Ths position of the separator should be noticed, as 
no other pool lion seems allowable Tbs center of the 
separating ball should be In the straight 11ns Joining 
the centers of the bearing ball* whloh It separatee. 
For If It be located above or below, the premure of 
the bearing balls will fore* It out or In. In either 
case, a new source of friction will arise from the rut* 
Uoa under pressure of this ball against parts of tbs 
bearing. 

To hold tbe separator to place, aatna suitable means 
to required Tbe separating ban will of coots* rotate 
against the holder But what to Important is the fast 
that this rotation occur* without pressure. This to 
secured by the poettton of Its center on the line of oen- 
ters of the bearing balls. 

There are g number of methods of rotate teg separa¬ 
tor balls to poalUea. Then, In the double ball bearing, 
Fig. 10, there Is a steel) tube to which the separator 
Use. This take ie fennatahaped at'eaeh rod- Them 
funnel* serve to compel the center teg of the tube with 
the hearing beH*. ThSt to, when the heartkg helto . 
prom against tbe twu f qU a eto , th* axto of the tube to 
made to eoteotie with tttofr itae of centers. vMthto 
brings ths eeh ter of to e, loosely held separator Ml 

^ nTifrte^Se^^iflsdiei hearts* et* g* dte*.. * 
maatypa. Ths tofos vt* a fenasl at to* «* »*• 
be clearly sod*. Wkhft ths tubs to* ftto ro^sMtof 
ban, whom 


upon rite eep^MSjt-s*to.titotoatemwta?£5S? 
Is either sttftK mKnottteg «|L It 
however, that the tan* and the kmrfog jell 
ttntoh or approach Am* other tarty otoaul^ro tawr.' 
wise the eaoterfeg of the tobe wtth the ttoto te entoftf 
of the hearing delta eoold net be oouhM uponteih** 


Tbe attempt * raise ostrieh* to Aost«**,wui 
made by a Mr Metoom, who to WO brought l« 

Mr* from Booth, Africa to Route Australia. 
following yen the parliament of Smith Australia, ex¬ 
acted * hnr which granted to tbe flnt penoowta 
should exhibit Mo ostriches, more rift* one year 
about 2 400 scree of lam! soluble for ostrich ferrate*. 
The conditions were satisfied by the Booth Attetfaltos 
Ctotrich Company, which was founded to 1808, With 4 
capital of 176 000. The company received tend nek* 
Port Augusta on gpsacer Bay, but to rpIU of Ota 
assistance ths company has never paid a divMsgd, 
although It now poe te sses 1,100 ostriches, sS of which 
wars Imported from South Africa. There Is a Still 
larger ostrich farm on the shore of Uke Albert, sad 
smaller farms are aoattend through the colony 

In New South Weiss, detrieh terming fto flfst 
attempted In 1807. by Barraeluft, who Imported ate 
pairs of ostriches from northern Africa, and now **■ 
•asse* 14 birds. 

Queensland and Victoria possess only small ostrich 
farm*, whloh have not produced vary cacooragfeg fe- 
sulta In all, thare are now about 2,000 ostrichm In 
Australia. Ths Inferior feathers are used at homo. sad 
tbe more valuable ones are exported chiefly to Qer- 


A onion STAB BIB 

It would be more respectful to roll this Invention an 
“astronomical umbrella,” but ao many terma of humor¬ 
ous turn hsvt bean applied to the umbrella since the 
days of Jons* Han way that It would be dtfllcnlt for 
anybody except a boy scout to take this Invent loo 
quite seriously 

The Inventor, Nr MCBwan, Is a Scotchman, and hs 
has designed this apparatus for the study of the stars. 
Tbe constellations and the Milky Way are all in that* 
places, “shipshape and Bristol fashion." 

Just why an umbrella should have been used for this 
astronomical purpose surpasses our comprehension. In 
broad daylight such a chart would be obviously Wad- 
leas, and at night time nearly useless because of the 
difficulty of seeing the map at all 

VSUUy or meekooplag. 

Beekeeping to a valuable aid hi the cultivation of 
fruit and seed crepe. Insects which feed on nectar 
play an lmpdftant part In the fertilisation of flow era 
Fertilisation is effected tn other ways, but the agency 
of Insects la ths more certain and efficacious, sad no 
othsr lnsaot Is comparable with the honey bee In this 
respect A strong hive contains 10.000 bees in Fsb- 
ruary, 15,000 in March, 40,000 tn April, and from *1.000 
to 80000 in May It has been discovered by sklllfx] 
Observer* that the average load of neotar carried to 
the hive by a bee to about 1/10 of a drain, ao that the 
collection of one pound of nectar requires nearly 22,000 
forqging excursions By means of hives set on bah 
•dom It has been round that toe dally Increase * 
weight In May averages SJ pounds. Occasionally, 
more than 11 pounds Is gained In one dag. and whew 
the amount consumed for the bees and toe log* ef 
weight by evaporation are considered, ft ffiftpdas* ***- 
able that the avenge dally quantity of nsetar celfoeted 
to not lem than 11 potto*, which would lew! 284,000 
haw. As a bee visits io flower* tm-toe average hr 
cel tooting a stag* load, some I,MD,O0O flower* ■*» 
Halted to on* day by the he* of k stogie Mv* AA 
Additional tergs number of riftto to requirod fortes 
collection of poDro * throe tguyea expiate why&mfr 
trues and Matos bear pnan crows fo fhe^Mttee *f 

The he* to ohmftid Wt% rortS* Imagtewy trite** 
Its sting id formidable,, tort chiefly to the tmp»w***.: 
It to sfoaesd of ravaging fruit but It* topgge to fo<W 
Aetetorofy for the aftroction of met fuftafc W )fo 
toaaffilte ero rnW fo pterro the ftdte of a 
Onpw ikro besn taton tarot from 
Mfe fe.tohfoh tft* had; W» alhfoed te'roctttofofr 
. days. fo|nfte Whteh trod hurt mm* 

**».*!« 





■iwi » »• tow* • 

....... . nM» tiHiam toy enter, taste sad am*)] la 

«Wto 0 / food. Poo proved to bo particularly 
“ ——• “ * ’“•* —m Mods wo solan Tory reluctantly, 
t rn'ocb slighter protective influence 
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Toths ptottOT of too ScralmnC AmbhuX 
, , \ i too discussion of too "Number of Our Ancestors" 
to ttose eotamaa yoar~oorre*poft 


tod by tho uae of 
Is defined. Under tho (Teat theory of tho origin of 
life to a atoxH 0(11 °* Protoplaam, all llrto* oreotureo 
are ^IBv and too number to which each Individual la 
inlatod ta too total number which have boon bon Into 
tho world at too moment of the computation. Tho 


tfto human family ta In 
tter back wo to toward the goneota of things tho 
apiaUor tho human family, and toe number of one’* 
ODcefton oortalnly could not have been In an InTcrae 
ratio, aa aomc of your oorraapondenU have atatod 
The term ‘‘ancestor.’* however, cannot and does not 
, moan tho fame as “Unship", nor. to Its true tense, 
does It Apply to more than the father and mother in 
each family The line of descent la a single thread 


of life, and In tho social system of toe present day the 
line ta accorded to the male, but it oould be aa true 
of the female. It cannot be accorded to both, however, 
else the tangle which would ensue would strain and 
break toe thread. These thread! of anthropological 
, progression are beet conceived as the branches of e 
trde, living beluga of the praMnt being somewhat as 
the Innumerable leaves, and the main trunk Some¬ 
where In the dim beginning, but In Its formation each 
thread la Uke a flowing river where, tracing back¬ 
ward, wa And branch uniting with branch, and each 
braneh made up of uniting branch and branch, smaller 
and smaller, until even the rain drop Is reached 
Bo. with toe infinite insight of the Creator we might 
start with any human being that ever lived, to any 
ago. to any place, of any race or color, and by that 
single thread traoe It back, back, back to toe begin 
nlag previous to tfiS first branching And as we eo 
traoe each life thread we may daunt at each braneh 
Aa ancestor tor toe direct, deaoent and add «®«. the 
branch of the opposite sax there uniting—two In each 
Hare, all elto arc but kin. There- 


the simple problem of the number of branches (gen¬ 
erations) through which tha Individual baa ootne mul¬ 
tiplied by turn Ghablss Fasacis Asuo. 


1 change In the appear, 
1 with seada eo treated 
wars destroyed only la spots. The aeeds treated with 
ereoSn were also avoided, but Hohtenln" proved 

wholly in (fleet! va 

to continuing the experiments It wUl be especially 
advisable to try the effect of mordant dyeing on a 
large scale. Blue dreg appear the moat promising, but 
the beat results will probably be obtained with appro¬ 
priate combinations of colors, flavors, and odorous 


That this la so was strikingly Illustrated a few years 
ago to a large shipyard, when Itscsme to a question of 
the design of a fast cruiser to fulfill certain specified 
requirements. Aa a matter of fact, the cruiser was 
never built, but tbs calculations were made based on 
a sat of lines which gave gbod model reeulta, and the 
comparisons herein Instituted are tbe fruit of cousld 
ermbla careful thought along tbe lines of tho con 
dieting elements entering Into the design of tbe mod 
irn warship 

The original design embodies requirements that the 
vessel should carry a battery of two 8-lnch and ton 
5-ineh guns, with tour 8-lnch automatic guna and two 
torpedo taboo, at a maximum speed of 83 knots. Tho 
coal carried on "normal” displacement was to be sur 
Octant to carry tot oh Ip at 33 knots for a distance of 
1,500 nautical mllss. The hull was to be sufficiently 
strong to withstand at tola speed tbe buffeting of s 
heavy sea. 

Tbs model test Indicated an attainable admiralty 
coefficient of HO, baaed on shaft horse-power Tbe 
steaming radius was calculated on an assumed con 
sumption of 1 8 pounds of coal per shaft horse-power 
per hour The (turbine) machinery was designed and 
round to promise one shaft horse-power on HO pounds 
everything Included Aa worked out on this basis, tbe 
vessel wee to bare a length or 420 feet (waterline), a 
beam of 49 feet and a draft of 19 feet, toe displacement, 
with block coefficient of 0 408, being 4,580 tons 

The hone-power required was computed by the 
usual admiralty formula 

OH V 


where H Is tha horse-power D Is the displacement, 
4,589 tons (DU —378), V Is the speed, 33 knots (V>= 
13,187), and K Is the admiralty coefficient, 240 if 
tons beoomes 44,000, and tbe weight of machinery 
1,980,000 pounds, or 87S tons The fuel required at 
full speed la 33,400 pounds (10 tons) per hour, or 849 
tons tor a run of 1,500 nautical mllos at 23 knots. 

Of tbe other weight, 40 per cent of the displacement 
was allotted to hull and fittings complete (1,824 tons), 
10 per cent to full equipment and stores including the 
offioen and crew and effects (408 tons) another 10 
per cent to a protective deck, the maximum tblckneee 
of which was Inches, while the remaining 300 
tons took care of the battery, ammunition, and ord 
nance spares. The battery was practically wllbout 


peeved, a marked aversion to foods of peculiar form 
ffisd-color, and also to certain aromatic and Ntter sob- 
p lan see It haa. been found possible to giro to seeds, 


,trf-tsm*A bff the employment of 

4 UOInmil 

: ‘msa~ m Bruneian blue, signal rad, and a 
T f*Orft»etrt» war* strewn over the ased, which had' 
been motetoned with gum water, the seeds ware then 
L tfcpfoHBhhr mixed by (beveling and acquired a deep 
■$***> JtOf toe purpose of giving seeds a peculiar taste, 
;p*fr«rtoed ; alu«g add sodium (Wlphate, toharoo sxtrao 
iAS^-TtaWsstau" An InssoUoKe need far foliage, ware 
1 <* «**• >*M|aeaa mAtorintty Attend 

‘^Hrftte aMpk Good and lasting results wets 

Artfta aH*vraratatatl^e%^ <*** to the seed. 

k by a week 



While this design was under completion the ques¬ 
tion of a higher speed wsa mooted all other require¬ 
ments aa outlined above being fulfilled A design was 
thus prepared, the main dimensions of which were 
Langth, 454 feet, beam, 51 feet, draft 20feet 18Inches 
and displacement, 5,7M tons. The horse-power for 23 
knots was found ta be 16,300, which calls for 760 tons 
of coal to cover the stipulated radius of 1 500 mllss 
The weights of bull and of equipment and stores 
bear, naturally, tha same ratio to the displacement sa 
with the parent ship They are thue 2,300 tons and 
875 tons, respectively The protective deck baring 
the same thickness and lateral "'distribution as In Um 
first cage, weight (39 tons The haltery weights are 
constant at 800 tons. The enm of these five Items gives 
a. weight 0( 4,487 tons, which 1 sires 1,383 tons tor 
machinery On tha basis of 140 pounds pst horse- 
p o wer, this allows for SO 500 horse-power 
TTjtot the admfrttty formula once more, 

BK 

V = -, 

D* 

where B fa *0,600. JT Is again 240 and DM la now 
BA V heoemee «i,**7, V Is *4 84, or a spaed of *4 84 
knots may be expected to be realised It la thus seen 
that AW Indreeea to displacement of some K per cent 
fc*M pettnhs aa tudrease of nearly t knots In speed 
"With tbe tdSA'ajFflstsnniiring to what extant farther 
to dbfceWtone (While 
... - " set qf require- 


ed, two of vessel* ms alter than t 
and one much larger than the • 
characteristics of these four (Ch D, B, and K), 1 
as of A and B, are shown In the accompanying table, 
the calculations having been made In each case aa out¬ 
lined above It will be seen that an Increase In site 
to 8.900 tons (not quite double tbe original! brings 
the speed up to 87 9 knots, with 38 8< 


1 H24 . 1(1 


1152 14M 2,728 IMS 
STB 2K8 871 882 800 


(HO 7(10 178 088 800 1,018 
4 BOO 1750 2,880 1 740 8,820 8,000 
14,000 20 000 3 830 0 850 28,000 38341)0 

14 000 10 100 10 250 12 200 18 250 21 750 


U»m. feet 40 53 42 48>6 08 81(4 

I>nft of water, f« t 10 JO 14 1«J4 1784 21 ft 0384 

It will be noted that, after satisfying all other re¬ 
quirements, the design marked O has left only 227 tons 
to devote to machinery thus allowing for but 3.680 
horsepower This would make possible a speed of only 
16 28 knots Hence, tbe provision of covering 1,600 
nautical miles at a Bpeed of 33 knots la a manifest Im¬ 
possibility To reach this speed, 10 2Eo hone-power Is 
required calling tor 841 tons of machinery if this 
speed la required of this ship and all other demands be 
met except steaming radius ws find that we have 
left only 64 tons for coal whli h would correspond with 
a radius of but 201 nautical miles. Similarly with 
O, 23 knots calls for 12 200 horse-power and 703 tons 
of machinery This reduces the coal supply to 407 
tons, and tbe steaming radius at 23 knots to 1,075 


This study of course neglects ell variations In re¬ 
sults whirh might arcrue from variations In the con¬ 
ditions Imposed Thus, by reducing factor* of safety, 
lower hull weights unld be obtained and this is fre¬ 
quently done especially on tbe srasJInr ships In the 
same way more power might be obtained from a given 
V eight allotted to machinery In this manner the 
smaller venae! might be made to accomplish the results 
here attained only by thu larger Hut such methods 
ore obviously Inadmissible where strictly comparative 
results are desired and especially so where the effect 
of a mere chango of alxn Is to be determined 



In a paper on tit led The Origin of Life, 1 read by 
Prof K H Starling before the British Association tor 
the Advancement of Science, and published In the cur¬ 
rent SurruuiEvr, No 1766 the broad ground la taken 
that a living organism may be regarded aa a highly 
unstable chemical syBtem which tends to Increase It¬ 
self continuously under the average conditions to 
which It Is subject, but undergoes disintegration ss a 
result of any varlatlona from ibis average The prac¬ 
tical applications of tbe ink roscope are pointed out by 
J K. Barnard Some new safety devices for steam 
boilers sro described Of aeronautic tntorat la aa 
article on experiments with models of airships and 
aeroplanes In tho laboratory and a continuation of last 
week's discussion of tbe Paris aviation meeting Tbs 
Loetschberg tunnel through the Bernese Alps Is de¬ 
scribed by Dr Alfred flradenwltx K E Carey con 
tributes an excellent article on tho electro-chemical age, 
in which be points out that the science of metallurgy 
is now entering a new ora. Tbe oiwnlng of the mounds 
of tbe great capital of Egypt Is the lnrgcsl enterprise 
yet started in that country It will probably take 
twenty years to complete The preliminary work of 
1807-8 at Athrlbls Is described III an article by Prof 
W Flinders-Petrie entitled Memphis and Its Foreign¬ 
ers." Recent progress In chemistry is reviewed by 
Prof H K Armstrong 


A confmlttee of Investigation has been appointed by 
tbe American Hallway Association to report upon the 
railway* whhh have adopted electrification This 
committee Is composed of officers of roads which have 
electrified portions or their Uses or contemplate doing 
so Tbe railways represented on the lommlttoe are 
tbs Illinois Central Union Pacific Southern Pacific 
Brie, Delaware and Hudaon, and New Fork New Ha 
vno A Hartford A proposal in now before the* Ntw 
York Central linen to lay out considerably over i 1 * 1 ) 
000,000 during the current yaar, largely for toe con 
tlnuatlon of the electrification work at the New York 
terminal Another section of tbe Weal Shore rood be¬ 
tween Syracuse and Utica will be eb*. trifled and some 
double (racking elimination of level irnsslnt,-* anil 
gradient revision will be carried out nround Ho- hcdei 
and Buffalo A considerable amount of m * equip nenr 
win to purchased. 

A6*- 
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Owing to the Increasing draft and tonnage of (team 
i m frequenting the port of Liverpool, the maintenance 
■if nn op< n channel In the estuary la one of vital ur 
g<-n<y Dredging ujkjd a vaat acale haa to be main 
talned lontlnuoud) to remove the eand, which throat 
inn to »llt up the navigable channel, and In order lo 
curry out Ihls work moat efficiently the Mereey Docke 
and Harbor Board found It noc«aaai 7 to undertake the 
iouhi ruction of a epeclal typo of dredger The tank 
or evolving such a craft wan Intrusted to their ongl 
nc« r ln-i hlef Mr Anthony Q Lyatnr MICE who la 
familiar with tb« iiecullar conditions prevailing at tblu 
|H)it and who dealgned Ihe eand pump dredger “Coro¬ 
nation which built In 1003 was at that tlmo the 
largeat and uioet powerful dredger of ltd type afloat 
Thin latter venae) 333 feet long by E3 feet beam and 
20 4 feet deep, with a groea tonnage of 3 043 tone and 
capable of dredging to a depth of #0 foot with a pump 
rapacity of 4 BOO time per hour proved eminently aue 
netful and he doclded to deelgp a now craft upon 
the name broad linen 

The in w venmil, the I-ovlathan 1 has now boen 
plat id In service and ranka aa the largest and most 
powerful dredger that has yet botn placed In opera¬ 
tion In any part of Ihe world ft has an overall 
length or 4H7 root a In am of 09 feet and a depth of 
30 feet 7 Inchon th<eo largo dlmonidons being necee- 
sary to afford the requisite rapacity and strength to 
carry the designed enormous load of 10 Oho tonn or 
■and It In of the twin screw self propelling sand 
pump hopper-dredger type, provided with twelve hop- 


indicated hone-power of M00, coupled dlract to 
tour Independent seta of ctntrlfugal suction pumps 
connected to their respective suction tubes, two on 
each side of the vessel, with hydraolle sluice valves 
on the Inboard side Bach tube baa an Internal dlam 
eter of 42 Inches Is M feet long, and is bolted to a 
heavy cast-steel swivel bend at the upper end and a 
strong noxzln of special design at the lower extremity 
These noxrles are provided with a cast-steel grid, so 
as to exiludr material of such a sire as would foul 
ihe pump The swivel bends work In vertical slide 
frames riveted to the vessel's side, with trunnions to 
pirmlt the suttlon pipes to binge about its renter and 
thus permit raising or lowering to conform with the 
state of th< tide during dredging 
The suction pipes bate an Inclination of 4B degrees 
when dredging to their lowest limit of 70 feet below 
sea level Bach tube Is lifted and lowered by two 
strongly built derricks of steel, one at each ond of 
the tnbo and stopped on seats at the upper deok com 
Plcte with blocks and flexible steel wire ropes led 
mi to drums of Its respective holstfhg winch 

Htted over each side rrsmo are deck slides sup¬ 
ported by strongly built seats on deck, to enable the 
suction pipes with swivel bend to be stowed Inboard 
when not dredging Bach deck slide has a heavy 
cast iron frame of the aame section as the slide frame 
snd can be moved Inboard or outboard by means of 
worm gear the samo being carefully adjusted so that It 
i tunes exactly In the same vertical plsno aa the slide 
frame when at Its extreme outboard position to per 
Dili thn suction pipe to be lowered to Its working 
IKieltlon below the water level t 

Emergency gear Is flttod to each suction tube so 


ion pnwrw w ammo* . 

Bran time to time we have oollected ta these oot- 
umns Instances of perverse mechanical Ingenuity as 
well as misdirected efforts on the port of Inventors, 
partly for the purpose of amusing the more sober- 
minded, and partly as an instructive object lemon. 
On the opposite page will be found a number of stub 
mechanical curiosities, some of them without any ax 
cuse whatever for their existence, others not without 
merit Wc are Indebted to the Illustrated London 
News for these examples. 

The man who Invented the padded chair and travel¬ 
ing carrier to prevent serious streetcar accidents 
wee evidently as much concerned with the comfort 
of the person to bo saved after collision, as with the 
mere act of savlnr He haa provided a fender which 
conststa of a traveling belt and which serves the 
kindly purpose of conveying Its human freight to a 
comfortable chair it would seem from the Illustra¬ 
tion that the man to be saved is expected to be picked 
up in a sitting position facing forward so that he may 
be conveniently lodged In the padded seat If he were 
picked up prostrate, he Is presumably either deed or 
unable to sit, for not otherwise can we acoount for 
tho chair 

The umbrella cap whlih emanates from the mind 
of another Inventor certainly ought to serve Its pur¬ 
pose of shielding the wearer from rain and sun If one 
may Judge from the Illustration It Is assuredly no 
uglier than the headgear In which civilised man now 
disports himself 

The method Illustrated for arresting a runaway 
horse Is certainly one of the wildest fancies which we 
have ever soen The plan Is nothing more or Isas t han 
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ptrs having a net total inputIty of ISO0w> lubti feet 
and Is IKlnd with pumps (apabli of dredging snd All 
Ing Itself with this load of than Mersey sand In Bo 
minutes from a maximum depth of 70 feel while lltn 
propelling machinery Is sufficient to ensbln her to 
drlre tills load of III 000 ions In her normal steaming 
trim with cuni bunkers and water tanks full at thi 
rate of 10 knoll under ordinary working conditions 
and to discharge this load eery rapidly The gross 
tonnage Is about 8 mm tons and thn full load Is 
carried on a mean draft of 23 feet The fulfillment 
of them conditions Insures thn boat s possessing three 
times thn power snd cspnclly of any of Ihe liar 
bor Board h existing dredgers Including Ihe (tiro- 
nation which Is the next largest craft of this de¬ 
scription In alteration st I hi ritual 
Tho vessel constructed l>> Messrs (smmel Laird A 
Co the well known Ililllsh armament manufacturers 
and naval shipbuilders at their Birkenhead works Ib 
built of steel to class bk) a l at I loyda. it has a c one 
plete Btcel upper ilulc sheathed with wood and Is 
divided transversely l>\ thirteen watertight bulkheads 
extending from kuil lo deck There ta a longitudinal 
renter line bulkhead dividing the hoppers pump 
rooms, and boiler rooms as well aa No 2 buoyancy 
spaces on either side of i|p vessel These subdivisions 
taken In conjunction with the watertight hopper side 
bulkheads divide the vessel Into about thirty separate 
watertight ecvmparlou nts The steel structure has been 
arranged to give special strength to the vessel In view 
of Ihe great strains develoi*d In loading and unload 
log the hoppers 

The dredging plant of tho GWynne type, comprises 
ir sets of Inverted vertical triple-expansion, sur- 
VK indenting, direct-acting engines having a total 


that lu the tvi nl of au arcldsnl the suction tubes may 
I* lifted by block and tackle led to the deck winches 
1 wo of these winches are placed under the forecastle 
deck and two on the poop dock The four hoisting 
v Inches are Inclosed In steel houses fitted with glass 
fronts so that the wlnchuian within has a dear and 
uninterrupted view of the derrick lifting and lowor 
Ing gear Rath hoisting winch has four drums 
arranged in pairs two for raising and lowering tho 
Miction pipes and the other two for derrlcklng In or 
outboard These powerful winches are actuated by 
double-cylinder reversing stoarn engines. 

The four dredging pumps are arranged to deliver 
thi excavated material along pipes passing up through 
the deck Into two landers and at tho point where 
they joint hydraulic nlulce valves are fitted The 
landers are placed aids by aide with a center division 
and run thn full length of the hoppers Tho lander 
valves worked by worm gear are placed over each 
homier on the bottom of tbe landers, wo that the dis¬ 
charge to any hopper can be controlled as desired 
n> these means the valves with control gear are also 
arranged In the steel division separating tbe two land 
era The discharge at sand and water from any or all, 
of the pumps nan be controlled so as to trim tbe ves¬ 
sel tvs necessary 

The hoppers placed forward of the pumping-engine 
room am built In twelve separate compartments, six 
cm each side of the centeT line bulkhead Each Is fit 
ted with Lyater'a patent valves having an opening 
C feet ti Inches In diameter through the bottom of the 
vessel The hopper bottom plating baa a Steel slope 
In (he four directions down to the edges of the valve 
seat bottom casting for quick discharge of tho sand. 

(Continued on pope AM > 


simply In Hfl ihe runaway horse bodily by using a 
derrick Presumably the driver Is to manipulate tho 
derrlrk boom Surely only a Titan could sucoeed In 
raising even the half-starved animal that la harnessed 
to the average tradesman s wagon. 

The Inventor of the horse velocipede pictured wag 
concerned chiefly with the preservation of roads and 
horses’ shoes He places his bone upon a kind of 
treadmill which Is operatively connected by crank 
mechanism with tbe road wheels. Presumably this 
wheeled horse Is to be used as a kind of locomotive to 
draw the car 

The many disasters at sea have no doubt. Inspired 
the Inventor of the combined waterproof coat and 
life raft which is illustrated A central hollow struc¬ 
ture Is connected with a waterproof coat Into which 
the passenger crawls and thus makes himself liter¬ 
ally part of tbe life raft inasmuch as a hollow mast 
Is provided to supply air to the Interior of the life 
raft and water and Inasmuch aa provisions are then 
stored, tho man in the rubber cost must have access to 
the Interior A counterweight Is provided to enable 
him to keep the raft In proper trim 

Tbe Inventor of the tlgar holder for hats which It 
also to be numbered among these curiosities, seems 
to have been dismayed by the waste space in ak ordi¬ 
nary “bowler’’ hat, for he haa devised a means of 
utilising the unoccupied space In a way which leave* 
on* to Infer that he neyer beard of pocket cigar Casio. 

We tellave that something like the sporting draw 
here shown has actually been used, but certainly 
not equipped wltb tbs hand-operated screw propsV 
lera. As shown in the detailed view, separata air¬ 
tight chambers a a are employed, which at* protected 
(Costumed orf page AUi 
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S cientif ic Anteffean 


ra attotm or Bin«9oen. 

Headers of the Bcnimno Ajnnoan ere familiar 
with the prehistoric animal known u '‘Dlplodocus,” 
the laraeat of dinosaurs. To the American Museum 
of Natiirnl History, and particularly td Prof Henry 
tairfield Osborn, prealdent of the Mueeum, le due 
much i redlt not only for the arduous work of excavat 
lug the bonos of thla and other extinct creatures In 
the far West hut also for painstaking care In oor- 
rtttly mounting the skeletons. 

The donation of a Dlplodoona skeleton through the 
kindness of Mr Carnegie to the Berliner Museum fijer 
Naturkunde has brought this extinct animal much 
Into the public eye In Europe Dr TornlaT la largely 
responsible for this Increased popular Intereet In 
pala!oiitology because of the paper which he recently 
read before the Qeeellachatt naturforachender Freunds 
on the structure of the Dlplodocua skeleton In the Ber¬ 
liner Museum a paper baaed largely upon the atudlea 
of Hay and therefor* hardly the reault of original 
Investigation The Berlin dlplodocua la mounted In 
the attitude of a mammal, with extended lega Tor- 
nler hold* Ihnt Its posture should hare been more 
reptilian Me abstract from TJmachau an •aorount of 
rornlrrs views Dr Tnrnler argues that four-footed 
lizard like reptiles rise but little from the ground even 
when In at live motion that the humerus and the 
femur move In approximately horizontal planes, so 
that the animal crawls rather than walks The Dlplo- 
docus waa ii replllu a giant llsard In other words 
Tnrnler hulds that the skelotou has been Incorrectly 
mounted and that Its posture should have been that 
Indicated In Fig 1 rather than that Indicated In Fig Z 
If the animal hud been mounted as In Fig 1, It would 
have walked somewhat like a crocodile, which, In Dr 
Tornler's opinion It did 

In the reconstruction of Dlplodocua the bind feet 
rest flatly upon the ground, whereas the fore fwt 
touch the ground with the toes only Hatcbsr who 
waa ons of tbs first to study ths animal < lonely thought 
that perhaps the fore feet were placed flatly upon the 
ground Holland disputed thla view fir Tornlcr 
believes that Holland waa right, because reptiles do 
not tip-toe with their fore feet and because, so far 
as wo know, there Is no lnud animal which employs 
only ths toes of Its front feet and the solas or Its bind 
feet tn locomotion 

Dr Tomler holds that the tall of Dlplodotos wsa a 
far more Important member than the mountera of the 
skeleton suspected in tho Berlin model only the end 
6t the tall rests upon tho ground thu remaining por 
tlon rising at a fairly sharp anglo to Join the lumbar 
vertebne He stated that In order to mount the tall 
In thla manner and to produce tho prunoumed curve 
of the reconstruction It was necessary to spread the 
vertebra) or the tall lie states that tho caudal vor 
tebrze of lizards are never Separated In this fashion, 
but that they are more or less locked together inas¬ 
much as the Dlplodocus vertebra are reptilian tn form 
he believes that here again an error waa made and 
that the tall did not curve up sharply from the ground 
but that It projected rearwardly In a slightly curved 
lino as In all reptiles In the restoration only one- 
half of the tall rests upon the ground, the other hall 
'riling free Inlo the sir If this were correct tho rear 
extremities of the animal would have been compelled 
to lupport an enormous load of bone which served no 


useful purpose. Is typical flH teteo O td Usards It Is tie 
function of the tall to guide the animal, A» wen as 
the animal begins to move, the tad stiffens tbs spinal 
column, thereby enabling ths animal to proceed rapidly 
alpng In a straight line. If ths tails of such animals 
be out away, they stem to be no longer able to move 
properly It was ths purpose of ths tall of the Dlplo¬ 
docua to stiffen the lumbar vertebra, as In ths ease 
of all lizards, when the animal was In motion. More¬ 
over, it served to counterbalance ths head of ths crea¬ 
ture and to prevent It from tipping over forward, par¬ 
ticularly when It was traveling down an incline. 

Dr Tornler Tz of the opinion that Dlplodocus did 
not bold its hssd horizontally but that ths neck was 
habitually curved In the form of as S Holland also 
made this assumption and likened the head and neck 
of Dlplodocus to the bead and neck of an ostrich Ths 
evidence for this attitude of ths head is to be found Is 



Fig 1.—larmier’s conception of the true position sf 
Dlplodocua. 



the peculiar ball-and-socket connection of the neck ver¬ 
tebra It was the object of this form of articulation 
to enable the nock to be extended to all sides aa well 
as up and down 

It must not he assumed that Dr Tornler's criticism 
of the mounting or Dlplodocus meets with general 
European approval Dr Frit* Drevennann, curator 
of Benckenberglsches Museum Fraakfort-on-tbe-Maln, 
believes tbat there Is room for two opinions. He 
points out that Dr Tornler's conception of the posi¬ 
tion of the legs of Dlplodocus Is baaed on Hay's view 
If American students and particularly Prof Osborn 
(under whose direction ths Frankfort Dlplodocus was 
mounted) Hatcher Holland, and the Viennese Abel 
regard tho present position si correct. It Is not likely 
tbaL Tornler la right It Is Inconceivable thst the 
palgonl nlnglata of the American Museum of Natural 
History who have mounted Dinosaurs by the dosen, 
are Ignorant or reptilian skeletons 

Marcellln Boole professor of palaeontology st ths 
Museum dHlstolre Vaturelle, Farts, egress with Dre- 
vermsnn He too argues that American authorities 
are fairly In accord on Dinosaur reconstruction and 
that the few disagreements effect only minor detail* 
Inasmuch as Americans alone have had an oppor¬ 
tunity of finding Dinosaurs In any number, and there¬ 
fore have had the best opportunity of studying them, 
their opinion must be accepted as authoritative. He 
quotes B. P Hay, who does not agree with most Amer- 


wt stoUtK^w)* *•«*• toWtywljr 

prof. Dogis oofttnh tint Tomer 

tUes sttothsT* TbswerinUoo that hSoMM»8^2^Tv 
Is a reptile It mtmt crawl Is not nsn sssarfly vaB^-'i# 
oomoUaa la depsadeut upon sxttmal n eed It tew ~ AA 
a matter of fact there was ones a tints la tho htttg? 
sf tho earth whan reptiles were lords of wtdeiy-dtM*- 
ent sltmmts. They desn mated tho water as loMfctfr " 
MU, Plesiosaurs sad Mottsaars, they r(timed tbs 
earth as Dinosaurs sad navigated ths sir aS PNr*-"' 
sanrs. If present reptiles art limited to a aravtt*# 
movement that IS by no means conclusive Frtot that 
they always crawled. 


Oman] C P H Nason, of Grenoble, submits the lot- 
lowing report on ths French legal decision ooDooming - 
the name "Chartreuse" as applied to liqueur* 

Tbs oonrt of appeals at Orenoble on Jims find Ten- - 
dered a decision In ths long-dlaouzaed css* tornlng opo* 
the rights involved In ths public sals and use In Francs 
of the trademark "Chartreuse." After ths expo lei in 
Id 1903 of ths Carthusian monks from their ponvast, 
LA Grands Chartreuse, ths making of the wsU-known 
liqueur (ths distilling of which and ths aromatic plants 
entering Into Its composition were claimed td bo 
known) was Intrusted on the part of tho state raoetvar 
to a prominent French distiller The latter, aa agginst 
tbs sals by auction of the very valuable tmdsoaaifc 
under which tho liqueur was universally known, rnado 
a written advance offer, on the basis of which ths bids 
were to begin st 1500,000 frsaos (9989,500) There¬ 
after came forward a second party and guaranteed tho 
receiver an auction offer of 5 000/100 francs (9908,090), 
but thla wsa finally reduced to 9.000.000 frsaos (9*79,- 
000) 

ThU agreement the second party failed to keep, he 
withdrew the offer, and aa a oonseqnenes, st a tewed 
sale to ths highest bidder the right to the trademark 
waa sold to a company formed by the first party for 
tbs sacrifice sum of 502,000 francs (996.N0) Where¬ 
upon the receiver brought salt against the Second 
party for breach of contract, and the latter, after a 
strongly contested trial was condemned by the civil 
court of Grenobls to pay ths farmer for non-exseutlon 
of contract 1,094 000 francs (9211,141) An appeal 
was taken from this judgment, and after another pro¬ 
longed hearing and arguments by eminent advocates, 
ths court has not only affirmed the fault and responsi¬ 
bility of ths second party, bat Increased the damage 
Interests to be paid the receiver to 1,499,900 franco 
(9470.694) 

The use In this oonntry of the trademark Chart¬ 
reuse waa decided by the two lower United Btatea 
courts against the Chartreux monks and In favor of 
the new French company An appeal Is, however. 


pending 

According to ths latest statistics, ths total pent bogs 
of Sweden would be capable of producing 10,000 mll- 
lloni of tons of slr-drlsd past, suitable for fuel. This 
quantity, as compered with ths present Import Of anal, 
would be sufficient for a period of 1,900 yean. Mora 
exact examinations of ths geological character of tbs 
pest bogs will soon be started by the Swedish Geo¬ 
logical Society 
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* Ovr modern knowledge unbrace* much dote reaped- 
tag the actual migratory movement, It* date of eom 
menosmant, duration, and termination, the termini 
QT the Journey, the route followed, and the mancur In 
Which the trailing U performed. We have aocumulet 
ad a gnat mage of etatlatka concerning the time In 
Spring and tall when certain feathered wanderen may 
tie foaaooably expected to appear at a given point 
along their route. We know that the method of per 
forming three Journey* rarlee much between epeclu*, 


■ and return, whether they fly almoet 
eon tin no u*ly or by abort, lelaurely itage*, whether 
flight* are mostly by day or night or both, the route 
followed, and whether thl* I* changed by varying 
wlather or other oondltlon*. We also know that cer¬ 
tain apeolea perform their flight to t 


mer home* along one route, and return to their *outh 
art winter bom** by a widely different oourae It la 
well established that some specie* flock and fly almost 
entirely by themselves, that others are found widely 
scattered among Hooks of other species, that In still 
other eases two or three species may almost certainly 
he found flocked together, while In some Instances the 
flight le performed more In an Individual and strag 
gling manner It la a fact well known to many gunners 


American 

wtatar.' wfca® te the wacderful breeding grounds along 
(he eoagt of North OnroUna, their numbers sssm only 
to be li m i t ed by the persecution of the gunners, The 
northward Journey of the members of this division 
It Is true, la tor the most pert extended well Into the 
Arctic or sub-Arctic regions, but this Is largely a mat 
ter of necessity, to secure sufficient area* or suitable 
nature where they may breed In peace Where birds 
of this division are not harrassed In late winter and 
■print by shooting It baa been found that they often 
remain In considerable numbers lo breed, much fur 
ther south than the usually ascribed southern limit of 
summer residence 

On the other hand the migratory movement of the 
second division mentioned is one of the most extreme 
known Such birds as tho golden plover, bltck bellied 
plover, buff breasted sandpiper, and others of their 
kind are startling examples of the most wonderful ml 
grallon flights. The golden plover breeding within 
the Arctic Circle often extends Its quarters as far 
south as Patagonia. Of necessity tbe breeding season 
la short, but nearly six months Is spent In winter 
home*. About four monlbs of the year Is spent In 
their spring and fall Journeys, whlih are sometimes 
as much as 3 000 miles In length In spring they 
travel northward via the Mississippi Valley but In 
fall they go south by the wny or Labrador and Nova 
Scotia from the latter point launching out to soa and 
In favorable weatber often making a trip of i 400 
miles to South America without-a known stop ''There 
seems good resaon to believe that this avoiding of our 
coast has Increased In frequency since the shooting of 
tbe birds by the barrelful so reduced their mimlHirs 
and endangered a coastwise Journey overmileh 

The black bellied plover breeds equally far north 
nnd on this hemisphere winters in the Wont Indies 
Brasil and Colombia The buff breasted sandpiper 
summers as far north as the Aretlc coast nnd winters 
south of Uruguay and Peru Migratory movement In 
all such birds has been undoubtedly affected liy chang 
ed coastal conditions and excessive shooting 

The third division represents birds that are piaetl 




Thu osprey’s neat to which the birds return year 
after year 


by blrdH In I lit Ir jonrneylngs north aud south, has 
long Inn nhaiiduiuil hr the ornithologist The ques¬ 
tion of food supply only offi rs partial solution This 
Is true of other Icnticllve caiisis udvnnccd U seems 
probable that a numb. i of muses In a great variety 
of combination mntrlbutc 

In the study of migration mm fact seems to 
unmlHtaknhlv islnbllshei] iiaoirly Die cxInIiuih of 
ixtlmt that iiinbhs birds In flcskH or Individually 
perform migratory Hlglita of gnHi length and to 
turn with great precision lo Ibe breeding spot of the 
previous year Thus we flinl birds llmt lined gre¬ 
gariously ns gulls ti rns In runs and olhurs yearly 
returning to the same Island strip of la-ui h marsh 
nr swamp In a colony and about the hiciiic Hint each 

more or less solitary in lliclr nesting habits mum In 
many luslanres to Ihi same s|s>l year after vear I he' 
bridge* girder the la.am In the row slied or thu mold 
Ing on the porch pillar that has this year held a 

phrphe s nest will le u lo . hold such a nest next 

year It Is not e xce pllonul lo note on Hut limb of a 
Village shade* Iree Hu es tuple el nest of the Baltimore 
oriole the weathered lust years nefil and the haltered 
remalus of tin newt of two years ago A last years 
nest of the vli-co Is often a good rlue lo I he Imme¬ 
diate whereabouts of an tscopied nest Itolilns nests 
are not Infrequently built on the remains or Ibe dnml 
rile of the vear before A hawks nisi Is often used 
for many \ * nrs In sunesslon and this Ih p-irtlt ularly 


The nest of the Florida gulllnnle b 


that the course and manner of oortalnspeclasof migrat¬ 
ing birds has boon chanced materially within rscont 
yaesra, pOrhaps paraanontly, and that temporary chsngs* 
I "Of this Character constantly occur, duo to easily racog- 
, nissd causes. That class of birds whose Ufa oyols Is, 
perhaps, host known It naturally tha on* which In¬ 
cludes those clawed as game birds Notably, as re¬ 
tards migration, these birds tall readily Into three 
. eftvtsloa*' tb* water fowl. Including ducks, geese, and 


site, even after the marsh has become the center 
of a hustling dty section 

caUy unaffected by migratory lustlnet Tho bob-whltn 
and raffed grouse aro permanent residents where 
found, till adverse circumstances force) them to leave 
or sxterratnaUon removes them from a locality 

TJie most fundamental factor In migration the 
cause remain* practically unknown so far as birds In 
general era concerned The formerly attributed cause 
and the one which still figures largely In the popular 
mind, and seeking of a comparatively equitable climate 


tlx case with the fish hawk or nsprev whose ucsls 
thus added to year by year ofti u Income very bulky 
with the unit! rpart or foundation a rrumbllng moss of 
agp-decaved jnottir Woodpeckers who seldom use the 
Haute nest tube often have two or limn cxi usurious 
in the saiuo stub thp nr Bring lavllles or sunesslve 

All thlH evidentc of a return of Individual hints to 
a given locality Is of lours* not absnlulely tonrluslve 
It is soldom possible to odduu smh conclusive evl 
rlence The reosonuhlt romluRlnn howe'ir iiiiisI bo 
that the wilght of evidence Is In favor of tin ihcory 
(f’oHfiNurr/ mi /mp* l|'< r 
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m onruuMumiNMn. 

I'lii upbihaUno-dlaphanoecopa la aa Instrument tor 
examining the fundus, or back of the human eye. It 
11 ihn Invention of Dr Carl Hertsell, of Berlin who 
daliiiH thnt the Inntrumont and Ita acceaaorlea super¬ 
sede anything that haa previously been In use. Briefly, 
the lualrunient consists of an eighty candle-power 
old trie lump which the patient holde In bin mouth, 
oa fur bnik na poaalble Thla highly Ulumlnatea the 
retina of the eye from the back, and the aurgeon look¬ 
ing ut It from the front, la able to.moke a much more 
tuillufinlory examination than waa possible by means 
of rifleeted light nod eye-mlrrora 

Of course the examination taken place in a totally 
dark room while the patient weara a black maak over 
hla fare In ordir to concentrate the effect of the 11 
Jumlnatlon holes being cut In front of the eye*, 
through whlih the aurgeon makes hla observe- 
tlona 

These are the essential points connected with the 
ophthalmo-dlaphanoscope and Ha working There are, 
however a Tew other details connected with the In 
vcntlnn whlih an of particular Interest. The lllunil 
nation whhli is ronteutraled at one end of the tube 
la ten times more powerful tbnn that which le emitted 
liy any oihur lamp previously employed In surgery for 
transmitted light A* we have aeon, the normal 
candle-power la eighty, and a moment ■ reflection will 
convince the reader that It would be quite out of the 
question to make use of an ordinary lamp of thla 
kind In the mouth or Indeed in cloee contact with 
any part of the body because of the great heat which 
la generated Thla difficulty haa been surmounted by 
moans of a ioullnuoua stream of cold water which 
circulates within the lamp In the complete equip¬ 
ment) the water Is stored In a glass reservoir 
supported upon a column, down the hollow 

of which the fluid passes to a flexible tube _ 

whlih carries the stream Into the lamp 
through which It (Iriulatea A similar tube t 

carries away the waste water which t» ultl- / rv 

matcly discharged Into a vessel at the base ‘ [f 

of the apparatus 

A necessary and most Ingenious addition 
to tho ophthalmodiaphanoscope Is the con¬ 
tact signal lamp which Is fixed to the col 
umn beneath the rosorwilr, that Is to aay 
about on a level with the eyes of die sur- S' -j 
goon when he Is making an examination H 

of the patient L 

Thla lamp lights automatically Just before J 

•11 the water la discharged from tho rcser 
voir, so that no matter how nun It absorbed 
the surgeon may beeome In hla examine 

lion he will lie at once apprised that the - 

reservoir la almost empty by a sudden lllu . 

ruination of tin darkened chamber He can * ** 1 
then at once awllch off the c urrent from the 
letup, which now that tho rooting stream 
haa (-eased to flow would beeome heated and cause 
discomfort to hla patient 

It should bo added that the outer cover gloss of the 
special lamp la readily removable, go that It may be 
alurlltxed after each use Moreover every part of the 



- «w tnW - ft* 1« to ray, 

sewnMnariffl e at raflnsd asphalt sad igflM tBMa' 
oil, aa residuum pslrcJenqj. ft wBJ readily boraS, ! 
than, that the properties vt the oament wtU rarywKh 
tha relatlrs quantltlas of the two tagredtentt, to Mtr 
nothing of tha characteristics of tha particular asphalt 
and oil used. For practical purposes, than, U is found 
very desirable to know In advance whether the earnest 
being made la going to be what la wanted. 

There are two principal propertlea who#* determi¬ 
nation U sought These are dnetOlty and viscosity. 

In order to measure the ductility, the following 
method, due to Mr A. W Dow, may be employed' A 
mold of four pieces Is constructed, the pin view if 
these being shown In Klg ] These plecw ate ast 
up on a brass plate which forms the bottom. The aide 
parts ere held in position by a damp, aa shown In 
Fig. 2 The Interior portion of the mold to In the 
form of a prism, 1*1x8 centimeter* The oament 
Is now poured In, hot of course When cool enough, 
the top 1* smoothed oft. When the temperature haa 
fallen to the point at which It to desired to make the 
test, the clamp Is loosened, and the two side pUoes mf 
(Fig 1) are removed We now have a prism of 0 »- 
THX OPHTHAUtO-SIAPHAVOaOon. meat held st the sides by clips—the end pieces of the 

mold By inserting hooks In the eyas of the dips, It 
bo common In certain parts of the United States are is easy to arrange matters so that these dtps may be 
composed of bn admixture of some asphaltic cement steadily drawn apart This may be accomplished by 
and tarn] it la quite important to have pretty exact hand. Mr Dow mentions the rates of separation aa 

Information about this bituminous cement In advance G centimeters per minute for the temperature of 77 

of Its use In taring mixtures One reason for this Is deg. F, and of 1 centimeter per minute for 20 deg. F, 

that the cements are by no meana all alike. And sec- It Is stated that ' It Is not safe for an asphalt having 

ond the requirements for this use and that vary great a consistency of 40 penetration at 77 deg F to pull 

ly Thus It comes about that It is a matter of non leas than 20 centimeters at this temperature” What 

alUermble Importance to determine the characteristics ts meant by ‘a consistency of 40 penetration” will 

become dear In the sequel 
In order to measure the viscosity (con- 

_ sis ten cy) of a cement, recourse la had to a 

--- device for measuring the depth of penetrO- 

tlon accomplished by a weighted needle In 
a given time Prof H C Bowen to said to 
have Invented the pioneer machine about 
twenty years ago Several devices have 
been developed since. The one which la 
. .. / probably most in use at the present time 

r H Hn wss devised by Mr Dow But this latter 

JtjT has now been Improved upon by Moran. 

s f" X Richardson and Forrest. * 

tf In the Dow machine, a broad upright 

rise* at the rear of a base, as shown In ver- 
fl fp tlcal section In Fig A The specimen of 
asphaltic oement la contained In a smajl tin 
i, n box L Immersed In water In a suitable re- 

cepUcle. This last rests upon the shelf D 
—■ “ 1 An aluminium rod C Is held by a clamp X. 

11 * Sh °L“ 0, l f r. rr 4 Rh ° W ST? F lnrarted” In /i ^25 


and Band It la quite Important to have pretty exact hand. Hi 
Information about this bituminous cement In advance G centime 
of Its use In taring mixtures One reason for this is deg. F, at 
that the cements are by no means all alike. And sec- It Is state 
ond the requirements for this use and that vary great a constate 
ly Thus It comes about that it Is a matter of non less than 
alUcrsble Importance to determine the characteristics ts meant 


frost views uf the Bow penetrometer. 


of samples In course of manufacture or an advance 
of actual use In fact, since tha asphaltic cement la 
the controlling factor In the mixture used In sheet 
asphalt paving It Is very necessary to make this ce¬ 
ment with Just the properties suited to the particular 


■ * this latter Is held In position In the alumi¬ 

nium rod by the screw B Attached to the 
an advance aluminum rod 0 Is the framework 88, Fig 4, carry- 

c cement is ing a weight W It will readily be seen now that by 

ed In sheet locking the clamp X open, by means of the button F, 

ske this ee- the needle, weighted by the parts C, 88, and W, may 

e particular be brought into contact with the upper surface of the 


lamp may be had In duplicate 
and as three arc tterfw tly Inter 
changeable a broken nr faulty 
part may be nt ome replaced 
The whole apparatus has been 
devised with (he utiunet care 
and It la (laltncd that even 
those who are unfamiliar with 
eleetrlcal appliances inay quick 
ly la cento act uatonicd to Ha uae 

The ophlbulmo-dlaphanoscope 
was specially Inveuled os an aid 
to diagnosing dlBeasea of the 
eye, but It haa pruvid of great 
service In examinations of the 
throat and nasal (siltlmi slide 
it will probably prn\i of acrvlie 
to mudhal science In many 
other ways. Its (hlef advantage 
lies In the fact that an extreme 
ly powerful light muv be ob¬ 
tained without heal radiation 

name bitumens fob 
BAVBMIBTS 

In every direction the Indus¬ 
trial and sclenllflc worlds are 
endeavoring to nnuuure the 
properties of subslam <« An 
Instance of this Undone] waa 
given In the article on 1 eating 
for Hnrdneaa’ In the SbuM-titr 
Amf-rk in for August 29th 
1908 in the present article It 
Is proposed to give some ac¬ 
count of measurement efforts In 
• very different field of activity 

The sheet asphalt pavements 



Bide view of the lmprevsd praetresutar. Pend atom and «f**^te* gfc]. 

Tamnnmanm UTmm 


specimen, and allowed to begin 
penetration 

There are two remaining 
things for which mechanism 
must be arranged There must 
be some moans of measuring the 
time and the amount of pene¬ 
tration. The former of theoe Is 
quite a simple matter A pen 
dulum beating half-aeoonds to 
arranged at some convenient 
point of attachment The Sec¬ 
ond requirement to eooompllab- 
ed as follows la Figs. | and 
4, 0 to n rack meshing with * 
pinion back of the dial K, and 
controlling the Indicator At 
the rear end of the spindle 
carrying the pinion to a drum. 
A rather thick thread to wound 


about this drum, and weighted 
at Ha lower end by the weight 
9 This last U of Such amount 
■s Just to counterbalance the 
weight of tha net on tbs pin- 
Ion. Conssquently, If tbs lows* 
end of tha rack to brought Into 
contact with the aluminium rod 
0, It wUI not contribute say tn- 
fltuoce to the penetration of tha 
needle. At ths beginning o* the 


and again a* the coa?!|tfto*. 











337 











































































































































































































































mid ronnrcted by compound poulttvs 

i )ut' )iik at both crank and main shaft*, 
an lilted on the forucoaila head for wortt- 
liu Dip anchors 

The steam steering Is of the Caldwoll 
eoinbltud steam and band type with con¬ 
trol shaft lug to thi steering standard on 
thi navigating bridge and Is placed in 
tht < nglnc-room taslng Haatle's hand 
scriw HtMrltig Is fitted aft lmmidlntely 
owr the rudder bead for use In <ase tho 
st<am giar breaks down On the star¬ 
board side a motor launih la carried un 
dcr Willn bow davits ready Tor Inline 
dlotr use for taking soundings or making 
obsinallons 

SOME CURIOSITIES or IEV1STI0H, 

(Comlarfr (I fiim page At’) 
by cork bulwarks 6 We wonder If the 

Inventor really believes In the efficacy of 

the hand-operated screw propeller which 

lice Society Tor lice Prevention of Cru 
rlf\ to Anlnmls would undoubtedly In 
iciest Itself In rculialnlug the Inventor 
w ho de v Ised Lite nrrniiM ment here show n 
to enable a dog or rat to run a sewing 
mac hlnc Wo once he ard of a man who 
patented a contrivance ror driving a eof 
fee mill by means of n bicycle so that 
by the simple connivance of riding a 
blcyrle It was possllilcc to obtain not only 
a certain amount of exhilarating exercise 1 
but also to provide enough ground coffee 
for breakfast Tills patentee surely out ( 
docs hint The dog la made to rotate n 
central shaft carrying a large gear wheel 

which meshos with u small hovel gear 

carried on the sewing machine driving 
wheel It seems to us that after the dog 
bad sewed one shit I ho would be loo dlxxy 

to do much more 01 pc rhapcc w hen that 

occurs the central shuft Is to be driven | 
In the opiraelte direction 

A grain of c omtuon sense Is to lie I 
found In the trunk that becomes Its owl) > 
luggage trolley for It must be contemned 
that the ordinary trunk wketu full la not, 
the easiest thing In the world to handle 
The Inveiutor bus provided n single wheel 
and a folding level handle which scerves 
tho purpose of pushing the wheeled 
trunk along He evidently was not eon 
corned much with the problem of the 
amount of spn< e consumed by the wheels 
and the handle when folded within the 
trunk [ 

The handle shown for carrying parcels' 
used la carriages has been employed In 1 
European railways The devtco consists 
simply of two straps and a real board 
with the whole easily detachable SLrops 
serve the purpose of binding the rest 
board and walking sticks and umbrellas 
together 

A boat driven by windmills 1 b cer¬ 
tainly a up c hanlcnl c urloelty Just wby 
this (oiupllentocl arrangement of bevel 
goars connecting the propeller shaft with 
the vertical windmill shaft should la 
better than canvnn irnnscondH our tinagl 

There Is a touch of the Yankee in the 
fishing device the last of tho Inventions 
Illustrated hvldintly tho Inventor was 
accustomed to fishing In streams where 
biles were few and far between and 
where iwtlcme was III rewarded He has 
contrived a fishing pole with a swinging 
arm cnnylng n rlBpprr which Is made 
to ring u bill ns soon ns a fish bites and 
■wings the arm down 


USDS Off PASSAGE 

fConfcalied [mill /air/, IV,) 
of the return of tlic name Individuals ! 
8ome wonderMI tamp, an records of the] 
return of a epoch to a given Ousting 
site are glim In Mi lute Prof Alfred 
Newton A common ration Pnlco pore- 
primes a cosmopolitan bird commonly 
known as the dm k luiwk In this country 
had Its cyrlc at otie point In i-Inland for 
110 years that la to any there was at 
this same point in m pic I nest of this 
speclsa from 17m to isAt Oxbridge 
In one or the oiler or two c art hen bottles 
placed for thslr use a pair of blue tit¬ 
mice had tbelr nrst every year with two 
(Oonctsded on pope W ) 
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B THREE NEW BOOKS JUST PUBLISHED BY MUNN A CO. 

HANDY MAN’S WORKSHOP 
AND LABORATORY 

COMPILED AND EDITED BY 

A. RUSSELL BOND 

12mo. 467 Page*. 370 Illuatration*. $2.00 Postpaid 
f-^VERY prececal mechanic, whether amateur or BRIEF TABLE OF CONTENTS 
H professional ha* been confronted many times Chaps* l —Faing up a workshop.-Buildmgth. 
with imeipected srtuabons calling for the exer- £jjj£ tU JaoH a^dw drill praH,*^ 0 ' **" 
cue of conaderable mgenuty Some tone ago * Oaraw U.-^bop 'bki.'-TW ana gwsh. 
waa decided to open a department n the Saeiri£c American devoted to the aterests . Ita dnlll 

of the ' Handy Man." There was an remediate response from amateur and pro- 

fesaonal mechanics afl orer the country who sent m thousands of suggestions. The Gup** 111.—Saktemn tl^nSL nd the pmp. 
best of these hare been prepared for use n the present book and a large portxm of a ”£j a jy _£*- 

them has never before been published. It may be regarded at the best collection of w»*r ■* of dm lnhm, m3hq orach**, me. 
ideas by resowceful men. Not only amateur mechanics, but professm*] men as -i-w~ 

wel wS bid n the book htmdreds of ingenious ideas, winkles or ■ kinks,' as they ps^tuhun, c hnaicil axpaufian. home nrad. 
are caled. The electnou. the phjrat and the chemist have aO handled the» Ct^^ ^Hs nJy madsdncal khsiwy 
CMola of ideas. 

efecbolytic recaho, wvdess telegraphy eie. 

SCIENTIFIC AMERICAN BOY |— 

AT SCHOOL 

By A. RUSSELL BOND 

12mo. 338 Paget. 314 Illuatrabon*. $2 00 Postpaid 

T HE present volume > s sequel to 'THE SCIENTIFIC AMERI¬ 
CAN BOY, 1 of which many thousands have been told, and * 
centimes the narrative and describes the construction of various 
devices and apparatus with particular reference to outdoor use. The 
constructions are fuBy wtthm the powers of the average boy and the text a 
watten so dearly that there can be no friure i attention is paid to detail. 

The hit of chapters below gives an admrable epitome of the contents. 

BRIEF TABLE OF CONTENTS 



Chapter VII —Handy man about llv home - 
Decontou tnd ounmeau, drrinrtl frrlru 
coaluv *c Arm f^ngerMton, milk tralii^ wttKmit 
apparatus W madr vacuum cleaner how lo 

(aiL^-T^' tarty spertunan -Portable 
automobilo houw con.eiUn« a buggy into an 
aaSomoMe aiXo repairs, a one man ainbip n 
Channel type glider ice yachts, «coaten, Mai 
Log a motor ra a boat btryclo coasting Jed. 
reducing the lange of a tide. 

ChapterIX —Model toy flying machines 
Monoplanes, baplanea, an aeroplane kae Di- 




a <W 

Chapa* III —Bon budding.—The antracboa 
c7a b*aaa. 

Chape* IV-The dub bourn o. the Ute.- 
How lo ebon down a baa, rnaaburlmg a plsS- 
fea m tte Urn, MUre a lake bourn. 

Chapter V —A chant* of awpnsro. 

Chapt*VI —TbeModen, Onk. at Anew 
Engineers.—'The panUgraph, tha work bench, 
an Egyptian lalhn, bow ckifi, hn e ^b corti 

Chapter VH.-A padal-padr&a bo*.-A bo* 
tend wsh paddes dmn by a bieyeb. 

Chaps* VUL—Strroymg tha Late-An under- 


Chapt* DC —Sounrhqg the lake. 

,— taking and re co rd ing ibe aoundm) 

1*- * a talaacnpe, staking a telampa 


^^^babalbcoa 


Chapin X1U A canal lock. Indio*] ,W 
ten, cooaruenoo of a lock for small boats, 

dupw'xlv —HMtoig'HhSi a camera-An 
etesne Jiutler. the umbielU bbnd, dunben. 
and* w*er photography 
Chapter XV —The gliding machine 

a-y- u-t-m-p- i»» 

pna beds Wen cooken, tavern renuBrnon, 

5cvil -^Thamaed howe. 

Chapter XVIIL-Sun dtel. arid dopmAaa.- 
Square faced tfial, nrtcal dial water dock 
Ctate, XIX.—Fish lal propeUm -A new lorn 
or propeller for email boats. 

Chapter XX.—K*a photopaphy—Tnggm for 


springing the camera eh utter telephone k 

ChSwXXI-Water tee. end runrn, sago, 
A remonble keel, eading wsh e drag 
Chapter XXII —A canvaa-cuvrrrd wooden a 
ooe.—Steam bo* lor bending the riba. 
Chapter XXIII —The becydo Jed. 

Chapter XXIV-Magm.-An Egyptmn rote 
tainmrot Jc^ht-oi hand Incka. 

Chepte. XXV-The rad bote, Cooterorram 
e email eloop, leeboarde 
CKaperr )OCt/l -Water .port* - DreHgu* 


B CONCRETE POTTERY AND GARDEN -IT~- 

FURNITURE • 

BY RALPH C. DAVISON 

16roo. 196 Page*. 140 Illustration*. $1.50 Postpaid If —' 

HIS work should sppeal strongly to nil of those mtercsted m ornnmenlj con- TO PREVENT I 

1 crete si the author has taken up and explamed ai detail m a mo* practical IN ttjtAt 

manner the venous methods of casting concrete mto ornamental shapes. The ^j| 

bdes of the thaleoi chapters of which the book is composed writ give a | 

general idea of the broad character of the work. The first two chapters explain a | 

moat tuque and ongpnal method of working pottery wtuch has been developed by the KM FOR TURNING plaster 

author. They are entailed _ 

l. Making Wee Forms or Frames. II Covering the Wire Frames and Model- 

mg the Cement Mortar iato Form. The remaining eleven chapters ate as follows 111 Plaster Molds for Srniple Forms. IV Plaster Molds for Objects Havmg 
Curved Outlines, V Comhaiataoo of Cutang sad Modelmg—An Egyptian Vase. VI Glue Molds. VII Colored Cements and Methods Used fur Producing Designs 
[ with Same. V1IL Selector of A g g ega taa. IX Wooden Molds—Ornamental Flower Pots Modeled by Hand and Inlaid with Colored Tile X Concrete Pedestals 
XL Concrete Bench**. XDL Concrete Fences. XJIL MnceBaneous, including Tools, Waterproofing and Reinforcing. The chapter on color work alone is worth many 
tame* the cost of the book nswnurh as there is httle known on th> subject, and there is a large growing demand for this class of work The author has taker for granted 
that the reader knows notfang whatever about the material, and has explained each progressive step m the various operations throughout m detail These directions have 
been e^pleme u ted with halftone* sad line lustrataons which are so dear that no one can mwmdentand them. 


SEND FOR ILLUSTRATED MUNN & COMPANY, Inc., PUBLISHERS SEND FOR ILLUSTRATFD 
pkx pzcws _ J&61 BROAD WAY, NEW YORK. - prospectus 

M«w*. MUNN It CO. Date 

361 Broadway, New York. _____ 

* Endured pirere fed [for- for wind, pleree send me the followmg 


Sdretite Awrkaa Boy * School 


Ckterete—JtefatevAtetete, 


*2.00 
100 
I JO 


St*. - 







































































































































* Tirmc nnun. 

' (ConoiuOcd from foge Wf) 

peart rated to to the specimen Aa It 1* 
dcelred to aaoertaln tbla with consider- „ 
able aoctuw. It u nseeasary to magnify 
the dlaplaoemeot at the rack. Thla la the • 
«Q«a of the pinion and Indicator The 
dimensions of theae are ao arranged that - 
a fall of 01 millimeter (=0 0039 Inch) 
will correspond to one dlvlalos on the 
dial, 

Kenetratlop at moat temperature# la , 
permitted tot Juat Are second*. At the * 
b eginning the read log of the dial la 
' noted, and alao at the dose. The dlf j 
ferenoe will ahow the amount of penetra- I 
Hot in terms of tenths of a millimeter 
But if the teet la made at the freeilflc j 
point of water or at a lower temperature, J 
the penetration to allowed to continue . 
for a lull minute. The weight carried t 
by the needle le not alweye the same j 
For temperatures that do not rise above _ 
St deg. F, the weight la 200 gramme* j 
At 77 deg. F it la 100 grammes. For a 
temperature of 100 deg. F or higher, * 
the weight la reduced to 60 gramme#, j 
Ae the apparatus depending upon the 1 
n eed la weighs lust 50 grammes apart ' 
from the weight W, the requisite rari " 
at Iona In load are readily made ■ 

The question arises here however, aa 1 
to whether there la any point of view 
from which the amounts or penetration 
at the vai-loua temperatures may be re¬ 
garded aa comparable Thus Mr Dow 
glvea the penet rations of three different 
asphaltic cements. A, B. and C. as fol 
lows 

MVIST*M101* XUMBMW 
Temperature. A B 

33 deg F 10 13 

77 deg F 56 47 

100 deg. F 160 110 

116 deg. F 350 220 1 
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tween needle and specimen lias been se¬ 
cured The counterbalancing arrengc- 
miul used In the Dow apparatus is rc- 
plaitil b> i In pressure of a spring lhe 
ruiualnlug features are csscntlallv thi 
same 1 hu njixtion of thi franuuurlc 
device w ilgatlng the needle and lhe 
string i minti rbalance would seem lo be 
steps In arivnnee es|m tally If Hit re- 
jilaieunnis wIt) vlrid ae good results 
A prat tlral aurd may In uddi d as to 

tratlonB I lie lement A Is ngurihd as 
showing as great a variation us lb safe 
for pavement use A greater variability 
lu vlwostty at tin different t« inpcraiun s 
would bo dlffliull If not lmposslbh In 
prai lli at npplliatlmt It soft nougli for 
32 dig It wiuiId hr luu Heft H l high tun 
peralureg (' shows a sleadlniHH wlihli 
would lie vnlualdi lr II werr mil Tur an 
at company lug bad quality Its dm I titty 
tat 77 deg h > Is but M while A Is Jill) 
II shows less variability In viscosity than 
A and more than (’ Its ductility (at 
_ 77 d. g F ) Ik 75 

The susceptibility to thangs In hard 
mss rittiiltlng from applliallon or heal 
or lo ageing may bi ami rial lied by utll- 
l/lng thi pem iron liter 
It will h« seen from a consideration of 
the fails whiili have him rccountid that 
I lhe tests for dmllllty and vlsioslty urn 
of gnat pranliul utility 
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tbe greater the amount of material dis¬ 
placed. and the greater the frictional re¬ 
sistance (due to adhesion) per unit of 
penetration However, It Is conceivable 
that the form and material of these coun 
taracting factors might be so adjusted as 
to nullify each other 
With the disturbance* arising from ac¬ 
celeration and from variation In resist¬ 
ance eliminated, there still remains tht 
apparently faulty method of varying the 
qreUhta and the time It would seem 
Mttar to maintain theae factor* precisely 
the same, or else correct the a umbers so 
aa to have them comparable, whatever 
the temperature However, the Dow ma¬ 
chine has, apparently, proved Itself of 
great value In actual practice. An lm 
proved machine hag recently been put on 
the market. In which lhe framework 
arrangement supplying weight for the 
■taadts la entirely discarded, being re¬ 
placed by a tub* containing the weight 
and holding the needle This tube slides 
tt a guide-arm supported by a substantial 
upright The extra weight, aa may be 
•**■ in the engraving. Is planed low on 
the tube, and so will tend to deflect it 
but little, If at all The table carrying 
the specimen to supported by a eersw 
arrangement This enable* the Specimen 
to ho brought Into contact with His nee 
die at sere pttftJan. The mlfyur, seen at 
tb* bottom of the apparatus, eaahto* tbs. 
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Middle West;! 
Number 


SCIENTIFIC i 


AMERICAN; 


West region of (he Unite! Stales n ( ]|] 
number which will vet forth broadly and n .a 
luckily nol only the agricultural interests j jjjj 
of that region but also lire so larger on-1 u 
gtneerlnq undertakings which arc des-| 
Unod to transform the Middle West, in 
l»rt at kiasL into a manuf or luring ter -1 w » 

1 rtlory 

With that otaect in view the Mkkikv West Number wilt publish articles on tht following «" 

subjects ]«« 

JtSSS^J^^SIS^JZ I'- 
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a? 


-Mof. or .a* « zsx&ufigwL' wrsj 

Ms A SMrHui ” * U,,n ° WiWb ' 


The Middle West Number will be more than twice the size of the ’ 

S utar SCIENTIFIC AMERICAN. It will be lavishly illustrated _ It will .»£ 
contained In a colored cover which strikingly deplete Chicago s grain .w 
elevators at work. Order from your newsdealer or from w» 

MUNN A COMPANY* Inc* 361 Broadway, New York City'y£ 
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Jog OnidA. wiU bo f uruUSfld upoo tppUouiou 
Smalt by poaul or tx pan many of»Wr, or by bosk drift or check. 

Sit* B CO Im.WI BfOEdwiy Ntwtwk. 

NEW YORK, SATURDAY, NOVEMBER 18th. 1909 
Tb» UUar la alwaya (fed la roofer* for u 


UOU HASRIT 10 »I«TOHM, 8 ffiS* AVg TBS SSnaiS 

In A bulletin recently gabHahed by the Geological 
Survey, Hr George F Belker lageoloosly Inquire* 
whether then I* net A hitherto unsuspected relation 
between magnetic dietnrbAncee an manifested by the 
enmpaas needle end petroleum deposit*. Any ouch 
Attempt Bluet necessarily be hened on eome definite 
theory of petroleum'* origin. Accordingly Hr Belker 
starless the condition of knowledge with reference 
to origin of petroleum end other bituminous sub- 
mn. The rrault la thoroughly unaattofactory 
• oils are undoubtedly organic aijd oomo ere be- 


"o?Ih?Sit2J___ 

of petreteum' naA long! dtowtfaM* pT fh» 
noodle hr* too nuaeeou* to’bb ifcttWttbto' 
accident or ehaao*. Tbm Mittt.thMton be a dliwet 
or U Indirect historical CcnpeotlW. between the tpo 
phenomena In th* ragton* of eotoeittat*/ 

No one doubts Urn nat industrial Imperial** aa well 
gs the deep geotogldal Interest of the petrolsum ques¬ 
tion- ha time ela p ece ft win grow more end mom 
Important, tor the pint* of dwindling ceeT roo onr cee 
will probably aCect children of thorn already bom. 
Id the Internet both of the derelot«nent and the oo» 
serration of our natural reaourcee all the terans at 
the command of ectenoe ehould be brought t» bear on 
this mysterious subject, A geologist and g ebgmtst 
eaob of the hlgbeet order ehould be coupled In the 



**•*«<-ttratog* SH'# 

anhflmtol*, a pottos/ tt'emgll* 

H»* a certain sUtpolallsg eMnt$r 
It la brwhmahly <• thl* «*?-“ 

wbjqh eaatata (bom hare i _ 

At the same ante there seems to bi 

that these beverage* act sa aide to th* dl__ 

the tact remain that the alkaloids of oaffna, b 
epeoa are taxis habaUnoea. Thalt to p ral htatt ^ 

lhagMfag-pfc 

- SuBnSSbir#. 

> J 


mam Ton mom mr you to ailamta. 

It Is seldom that the public baa aa opportunity to 
witness notable speed and reliability contests content- 
■neb was the case this year when the 
race waa run on Long Island on Oc¬ 
tober 10th, while the reliability tour promoted by the 
New York Herald end the Atlanta Journal waa also 



which I* 




nevertheless gives a goad Ides of ths speed and eadur 
ance qualities or I be machines that aye being regularly 
produced for the market. 

The fifth annual race waa run ovsr a llJ4uaU* 
course, which Included toy oewaat motor parkway up¬ 
on Long island, sad etmstoted of M lap* (1780* mile*) 
There were IS competitors, while ths four stock car* 
that took pgrt In Lhi Vbsatley Hills Trophy ran* and 
tba ala In the 1 race for Us* 
of which were ran almuUaaeoastr, made a total ot IS 


ary treatment of the caffe* thong, whereby feglrgrit 
Hague la loosened. ^ ara rakN** V fj* to¬ 

ut* m acid Or alSah, aOd the <nAria c«a tho« be «» 
V»ctod with- a volatile seimt, rara a» twtott/gtotf,, 
chiowttsm, petroleum other, etc. ■ Ttt rairidua ttttte. 
Mtt left to th* material attar the axtnetton to ag^Utti 
by treatment with hlgb-p t st raw s stoim- or tt oeend- »« 
A »«W praot**, invented by prtrf. Xlneabtager.-wha 

with oh. 


neither variety can properly be regarded be unlm 
portmut. Hr Belker e review, however, does not 
elucidate th* source of the principal deposits, the 
great petroleum pools. They .may have been derived 
from- carbonaceous matter of vegetable o» animal 
origin, and they may have been derived from carbides 
of iron or other metal* It le aim barely possible 
that th* hydrocarbons exist as such' totbs mass of 
the earth f 3 *. 

In thinking over this situation occurred to him to 
inquire whether any relation cirald be detected between 
the behavior or the compass Saadi* and th* distribution 
of hydrocarbon* Not very "rnseh could b* expected 
from a comparison of these phenomena, for magnetite 
exerts an attraction ou tba needle whether tblg ore 
occur* In aolld mease* or le disseminated In massive 
rocks, and again, many If not all volcanic rook* do*-* 
ms* polarity so that repulsion* are Involved as well 
as attractions. Evan If th* Iren earbld* theory of 
genesis were known to be correct, and exclusively cor¬ 
rect, no one would think of mptotolnlng that *11 bodlaa 
of magnetite have a connection, however remote, with 
the occurrence of petroleum Hence any ladloatieaa 
of Iron carbides and associated petroleum which th* 
coni pern might be supposed t* eford wool* be obscured 
by the local attraction of Independent ntaaeeg of mag 
netlta. Barth currents era also to soma extant local 
god thus produce Irregularities In declination. 

Nevertheless, Irregularities ot tbs corvee of equal 
declination on Bauer ■ map of the magnetic declina¬ 
tion in the United Bute*, are strongly marked In the 
principal oil regions When thl* map la compared 
with one prepared by Hr David T Day showing la 
detail the known hydrocarbon 
States the coincidences recognised 
Ing end other agreements become evident 

The must marked nxreemenl la found throughout 
the great Appalu Ulan oil field which la tbe area of 
greatest variation In dc limit Ion In 
strong defle< Ilona of lliu Isogonal lines accompany tbs 
chain of hjilromrlmn deposits. III the interlot - oT 
tbe country i lie mini Idcncea tre less marked, but they 
are very notlciablc 

There are other »> stem otic Irregularities. Wrinkle* 
In thg Isogenic topugraphy which can not be connected 
wttb-ol 1 ! On* eqih wrinkle run* dOWO the AttAntlC 
:«**»*' end Contain* tbe New Jersey native Iren as w*1T 
Jr kao^B-'deposits or msgnetlte. Anothri- lie* star 
* ^'“6 Wd Is AonbU*** duj to ^s great 

- — belt 

chart nr the ma0Mo L feHfi*tiq«' ttt.1 
Mtt Of the Gaoctttt hag yet b*tt prv 
P f attttt that gttat aacbsuo diatutp, 


travel tag around the ooorae at the 
start The two saooadanr races wer* llil and 1M.1 
mile* |g length r s epd oOvely, and were for oars of amal- 
ler horse-power and lighter build 
Tbe Vanderbilt race waa woo by tba «6-boraapow*r 
11 cylinder Alco car driven by H T QranL Tbe f 
waa 4 boors, 18 minutes, and 41 second*. Tbs average 
speed maintained Waa SJ-77 nriM tar hour, as agaMSt 
84 SI made by Rotwrtaon last year on a better conn* 
with a 110-horse-power Locomobile During the last 
fwnr rounds ah average of over 79 mflea aa hour waa 
maintained, the last one being Covered In 10 M at the 
rate of 71» miles aa hoar This machine—an Im¬ 
proved American model of a well-known French car— 
has alwaya doa* well In all oonteeu In which It baa 
bStt'Mtered. and R waa not at all surprising that 
It shoo id win America’s premier racing eweat 
The only other car to finish was Parker’s Flat, which 
averaged 81U miles an hour duly two other car*-— 
an old Mercedes and the two-cycle A tie*—were running 
at the end. This la said to have bean do* to the n*s 
of the motor parkway aa more than half ths course, 
which Waa only halt th* length of those used in pre¬ 
vious years. The cement surface of this rend has 
slight uadolattana that make It a very severe test of 
both tires anil smotoanlam. Two chrs brake their steer¬ 
ing knuckles. Wished cracked cylinders, and three 


The inventor baa fount that «*Mn ts taaot4hl* ta 
ott at ordinary ream temperature, hpt to readily Soluble 
In hot oil 
cut In oeO* 

ttcally Insoluble in other, b 


Th* new proesna accordingly mhatttg In tregtttg the 
oofcae with tatty o4le (glyoerttto) at ta 


>) at tetane r s tur as >n* 
m Ur* not SUeWttsd. 


g Karans. H th* three other cars to th* Meg kwt many 
minute* medttag repairs, sat on* Of them withdrew 
sbaa th* race was half dear. The average Speed of 
the winner wsa H 74 miles *g hour 

The 1M 4-mlte race wee wee by a Cbalmers-Detrolt 
SO-ho ra * pow er ear to t hounb • mlattes, MI/1 tec 
' ends at an average speed of SM s*ti»* aO hour -’Two 
MaswdH ntackhM* wqre aseond tag thtyd wtthan avar- 
age ef Sit aM-»«-4. raapeetlvtay. vrhOs g ggttn**- 
povra Mftg ra ttiWttd Mirth glace wh» g MtaDeper- 

Tbe riUahirtty tow wbtek waa prn tai l td h>r thapur- 
joe* ot sprvadtag thd toad reads doctrine by-gtvtag 
farmer* of the Poutb pn oculgr daoqftatratlo* of ; 
value and tiaetntoea* ef the ante***.- esgecjalfy. 
where good mad* pWato. Wagcerrted htt Wlrthmgrked 
toerase Jdortyeft^ «tt» Utt Ndw-lttli 
tog of October WO) .ang etoeerad - 

varytog ktott trf 4 -*' 

and leadtog-to AUtntoi* 


.... to--—. .. 

to *i» suitable mannar. a. ** by aantritogal aettaa 
Tba oil may be freed from ouCeln either bp jdptggr al¬ 
lowingit to ooot, when the alkaloid ta prefapfLuA nr 
by sxtrastitg with a aolutoe aotvaat. After this treat- 
nnnt the ooSee still contains a small preportten of oaf- 
feto, namely, that whieh U present "bemad" to thatorta 
of tannaU. This ran he eliminated by tipetssent with 
glycerine or acetone or both. If preferred thl* step 
can he carried out before tbe treatment with hot atf. 
The temperature to this latter should not exceed *0 
deg. a. tor decomposition of th* glyosrides mast at alt 
event* be avoided. 

to place of the glycerides (oflg) It has been found 
i bat quit* a targe number m other subatanot* ean go 
used. One condition whit* thaw tenet satiety lg tihtt 
they sEoutd be llqntd at say M9 tt 150 ttjg, CL Am o ng 
eubstanoes may be meetlosMd the taltpfihtto hydra 
carbons, apd tboa* of tba aromatic sjgieat htoo dsriv*- 
tlvae «t tbs latter, especially ^air ktttf and ehlorln*. 
■abftitutkm prod beta, forthj^thi Wgher alooboto, 
ethers, and raters, such g» tSjl atoohol, amyl sthtt- 
and ethyl acetat*. But aoae' of tbara nahstaaota to 
quit* as W#U adapted as th* gt^eeridw tor the eytrao- 
tton «) the MM, as they taara a renttnebehiaa tba 
o# which to tateaded with poms 
....... « 1 / , ' ' ' ' 

’The treatment wtth oil doag nat ttato d^Tsot the eg^ 
Mn. hat algo certain raaboeo* mhotagogg. Aatittito 1 
ntt%ftoi><tt*tato*tKttti»lhwtottap»rraLTnttt 
tea* of t*a the esadltfaoa ato taae SortaStote. HtaW the- 


tog loaa of eratato of toMM^itttt ? 


which impari its ghanotefttUr *«*»■** 
raeelu ot ogiwerttti<«M««tolA 1 







tUtCTWCITY. t 

mmmrmf; p'wurt*m <w » ***** at wu*** ukc** at*. 
|jl# *»«*»- Hon*'are to b* Installed la Siberia which *Q1 enable 
^“'gterrtad the W Department ot Rusala to keep In oommimia*.. 

" Oto easternmost part* ot to* empire, The** 

bean d*- iUUoOs M* to b* large enough to o#nU over * ra- 
«W « * thousand ml lea. 

*Hse b*W. nmiUd from time to tt 

“■ * L -*—ootild b* rendered lea 

oar with apparatus tor p 
aversion ot oxygen alrwdt In to* aub- 
war !■ to to* form ot hom would sot solve to* dun- 
cutty. What ts beaded la * freah supply at oxygen to 
take to* place of tomt oonsumed by the passengers aod 

_ _. WoptriMtatt euhlo yard*, U may contorted into aartou dioxide. A recent editorial In 

attiy ui toe weak n dan* ht to* and tb* Electro-chemical and Metallurgical Industry oalls 
^ attention to to* system of Dr R, Von Foregger, who a 

(*V year* ago proposed to* use ot tuned sodium perox¬ 
ide Water added to tUa obsmlcnl would cauee toe 
production of sodium hydroxide aod would liberate 
oxygen The aodtum hydroxide would then absorb the 
carbon dioxide of to* air and thus In addition to fur¬ 
nishing s fresh supply of oxygen It would purify the 
air as well. 

Ihup as it may teem to to* uninitiated, the coat ot 
operation an electric ear depends to a large _*xtent on 
with the landing of the Cunard steam- to* motonnan. Th* economical motonnan w'lll permit 


a bot tt la aow rtowsed to bund a dupfteat* 
0*a and svretaaBy to put to* whole of 

^tmrnmat. 

IW911M fat^wu* t** on* wm*n**n**r 


to coast whenever poeatble and In tola way w 


has ant on a nwTw*dal twin to London, •®* et * OOMltort,1 » ■***»« 01 » WOT Kach •»“* 
^■ WjbMt 'baa htoa remarkable «’»*"* 0> * T*- °°“ °* th * brmk “ ™**U» a w**t« of power Recently 

; Wdm Strata With ■ total weight ot KM toss was an apparatus has tx 


n apparatus ha* been devised for keeping ■ reoord of 


5 33*£1* to* hair mb* -tang BdwaiC" from Flab- th * P* rto<U 01 «««ng of different car*. Th* derloe Is 

' of tour mtortm oT»l7 in Z the air brakm and operate, only when both the eon- 

’ trolling apparatus and toe brakes are In the ' off" poel 

.... . tloa. Th* record Is mad* on a paper ribbon driven by a 

clock. This reoord makes It possible to fudge of toe 
relative economy of different motor man operating on 
tbe ram* Um and encourage* them to let the oar* 
coast whenever it la passible to do so without falling 
behind their schedule. 

Om of toe n 


bra, fifed by to* Chicago Railways Company for th* 
(breed vsatllatk* of gtrrat can. A double tailing Is 
with a number of openings like those of * hot- 


ar* cut through to* Boor near the sides ot t] 


i advantages of electrifying a rall- 


th* screened air admitted prating tornugb electric «" ln *■* ,bM , lMtattd « » 

Maters under toe seat* before entering toe Interior *«■» nombe1, <* Portable power plants represented by 


to .to* oar. 

\JksWrarkabla piece ot work was done by 
' David Roll* A Bon of Liverpool in the fitting of a 


the locomotive*, all the different power units i 
brought together In one central station and thus con¬ 
siderable economy la possible. If for no other reason 
booaus* a separate reserve power 1* not required for 


new high-pressure cylinder of Improved design to to* Mtin. The same argument applies to the c 

trailstng of central power stations Instead of ha* 
tag different concerns manufacture their own eluc- 


1 "Star’" ot Haw Zealand The 
I in th* meat trad* 
t change should be 



and fitting ot all auxiliary offered to furnish power for the Broadway-Lexlngton 
la five and one-half working >y»nas subway Th* Edison Company points to th* 


Of* of to* untnrahl feature* of th* work on th* Asho- 
kan reservoir in to* Catskills Is the us* of *p*clal manda 

Steam rollers for "puddling" th* earth fill* on either Meplytog to th* popular demand that to* Illinois 
*M* off th* cowereU core-walls of th* dikes Over Central Railroad should electrify lu terminal in ChP 
^Hg. atUUoa cubic yard* of «arto mu*t b* spread to oago. President Hsrahan points out the fact that eleo- 
ti^toeh tayera. teOteteMd and yollei eventually tartar trie traction la still in to* experimental stage and that 
*“ little as yet Is known of the use of electricity for 

T y handling freight. TH* IUtool* Central 1* obliged 

to interchange train* and cars with other roads and 
considerable Inconvenience would be occaakmnd by 
the use of electric traction In Its freight yards Ho 
also suggests that the smoke nuisance could be ellmls 
Sted by other means, and until s comprehensive plan 
has burnt developed for electrifying sU th* railroad* 

. ___ ____that enter Chicago It would be impracticable for to* 

tk* MfgtW Of compautng tramway autborittes {to fix IlltoeU Central to make a change in the power it use*. 

' tel their.tors g «*v*» for making a contiaasus note* The railroad is making expsetmenu with can operated 


tng h dam 800 feet high la places sad four mites long. 
*0 »* work of the rollert 1* considerable. They have 
eprrugated front roll* and croas-ateau on ton rear 
riflla, so as to thovOUgWy knead the moist earth, and 
toto .dovers the work don* by thirty meth a doaea 
fftototeto a tod ta guaranteto agtomt 


toted toted#* a owtate limit, *a )a u. 
;'tetoiito «tod to ateter omnitoteg. Mr Hasteman 
town#^u»tltefiatettto wasnad*r, nodstdar»HOu . tot 
..ffeto*Hmtoto#tod.l«ite.to tatotote toto wi i d w* 


Is testing the use of ooks In- 
> matter of fact, the railroad* 
«r Ohitaao oontrtbut* onlr * small portion of th* 
th* city However, the City Ooun- 


\~ 3§^ SIS8w8 

"^IhSHto.rtototo to teto rt«to - to»teted (torn two outer wlrs* while s central wl 
;• MtotoCf ptevs toutoto oa l^ to* pteteof * potod. The baud Is supported 
edtt^ to* orifi- O*ritetoai posltkm by means of a sort of !#»» 

■■ - ... 

'-dlllto.tod' 


•xpsrisMtes whh a view to producing a type parties- 
tarty adapted to the requirements of their own trae- 


«r'toted id to* troHey bead and It* connection U 
A thra*-wtr* system U used, i 



oodMetito, ttoro hting ri . 
flte rote toto* ear. The hand a 


i*to* o<by • pan- °* el 
wire* are ■ 

track syttom to a minimum 

' S.tS 





tom Oomandoa annoonoad before th* AcadmUy pf 
Boltoc** on October nth to* development of a new 
method of photographing bacilli by th* oombloed ns* 
to an UKrvmleroecop* gad a cinemattorsph. 

Alter —amteh ig the documents presented for con¬ 
sideration by Lieutenant-Commander Peary, to* Na¬ 
tional Geographical Society ha* reached tbs decision 
that he reached th* North Pol*, and ha* decided to 
award him a gold medal tor his exploit. 

A cablegram ha* bee* motived at Harvard Observ- 
tory from Kiel stating that Winnecks’s comet was ob¬ 
served by Pons of taplate, Oct ill BMO Or M T, 
In R. A. 17 h 11 min SI 6 esc Dec. —17 deg lg min 
4S sec Tbe comet la risible In a small telescope 

Prod Mtiotudkcte as our reader* well know, advo¬ 
cates the drinking of much fermented milk to check 
the Intestinal putrefaction of food and thus prolong 
life In furtherance of his end bonbons have been pre¬ 
pared constating of & lactic arid product surrounded 
by a .sweetened chocolate coating The sugar of the 
costing assists In lactic-add fermentation. 

An alloy Which may hate a considerable value for 
steel processes la now manufactured In the electrie 
furnace In France. This Is the mangnno-elllclde of 
aluminium formed of manganese silicon, and alnml 
nlum. containing generally from 1 to * per cent of iron 
and 0 35 per cent or lean ot carbon Bulphur and pboa- 
phorua aro practically absent The new alloy has 
been found to answer very well aa a de-oxldtalng agent 
In steel making During the refining It la transformed 
to alllcale of nwngsneee and aluminium, giving a very 
fusible slag which la easily separated from the melted 
metal It la claimed that the steels which are obtained 
hy the process are very homogeneous and are free from 
porosity Th* proportion of the now alloy Is about as 
follows Manganese, 78 per oent, silicon, 37 per cent, 
and aluminium 18 per cunt In the steel proceaa. 100 
parts of alloy combine with 71 parte of oxygen to glv* 
171 parte of slag 

Th* 11 , 000,000 given by John D Rockefeller will go 
a long way toward eradicating the ' hookworm " The 
worm was Identified In 1M3 by Dr Charles Wardell 
Stile* of the Rockefeller commission Soil pollution 
Is responsible for tbe existence and spread of the worm 
It can be eliminated from the human body by n sim¬ 
ple treatment of thymol and Rpeom salts the patient 
in most cases b*t"w en—I In several days. Pronounced 
anemia Is the rhiel symptom of portions mulcted with 
the hookworm disease, accompanied by emarlation and 
great physical weakness Tailness, mental lassitude, 
and stupidity are other symptoms. Uncinariasis ta the 
technical name for the disease Hookworm disease 
wag probably known to the Egyptians near 3 000 yearn 
ago, but Its cause was not understood until about tbe 
middle of the nineteenth century The bookworm 1s 
about half an Inch long It Uvea In the small intes¬ 
tine. 


Onos It was possible to bny radium at |2 a mtUl 
gramme. Dow the market price ta ISO a milligramme, 
equal to 12.600 000 an ounce. This waa one of the 
striking statements In a very Interesting speech dellr 
ered by Blr William Ramsay at tbe foundation stone 
laytng oeremony of a new radlnm fartory In Lime- 
house, an eastern suburb of London The British Ra¬ 
dium Corporation, which Is going to extract radium 
from pitchblende found In the Treawlth mine. Oorn*» 
wall, la believed to bo tbe first company In the world 
to attempt the production of the precious mineral on 
a commercial basis It ta on* of the romances of sci¬ 
ence that the material In tbs old days was regarded 
by the Cornish mlaere ss a nuisance, for It prevented 
them from obtaining copper from smelting, lor a 
long lira* It was rest on the dump* or left under¬ 
ground. Today the comparative value of crude pitch 
blend* ore I* ter In excess of tbe gold quarts of Johan 
not burg or tbe blue earth of the diamond mines. 

The nrsasp potato (SoJanum OimerMonU) which 
grows wild In Uruguay has lately been cultivated In 
France, where It has produced a variety with violet 
tubers, Th* new variety la characterized by extraor 
din*ry productiveness, resistance to disease and frost 
and tbs production of largo aerial tubers lu the axlta 
of tbe loaf stalks German potato growers, however, 
find the new variety so similar to to* long-known van 
ety “Paulson's Blue Olant" that they are Inclined to 
think that toe latter has. Innocently or designedly 
been exploited In France ss a novelty The same opln 
ton 1* bald by a prominent English potato grower 
Th* two aorta have also been cultivated aide by aide 
at to* experiment station to a fiwedtah society for the 
Improvement of moora, where tt*y appeered to be 
identical In foliage, flowm, and tubers The swamp 
potato, however, proved less productive than the old 
Qlmt, mfl 111 qxm£ mphuind paculi 

, art#** antipathy to Urn* and preference tor marshy 
aod. eowid pot ba detected, similar results were ob 
tains# m an experimental ^ gntailan In Btiesia. 






























of air required would be 80X1000 = 180,000 outdo 
teet per bour Thli amount of air par hour would 
more at the rate of about 14 of a mile per hour, and 
would be eufflctent to chance the air in the loft alx 
tlmea par hour, assuming a 10-foot colling Sluoe the 
Massachusetts and New York State laws for achool 
room* require elfht ohancea per bour, and ilnoe some 
authorltlea recommend even (0 per cent In excel# of 
thla. It appeara that the action of the factory Inspector 
hardly comae within the definition of the word ‘arbl 
trary" which In tha Standard Dictionary meana "done 
caprlulooily' or ' without adequate determlnlnc prtn 
dpi*. - or “non rational,” not done according to reaeon 
or lodgment, depending on the will alone, tyrannical, 
deapotlc, not fixed by rule 

The operating coat for a ventilating system la made 
up of two Items (1) Power for turning fane, (2) 
additional bast for Incoming air In a loft building 
where the Unant Will pay for tha power, the expense 
will automatically ha divided and the landlord will 
p*y for the extra heat required, slnoe heat Is included 
W the rant. It will also be noticed that again tha 
adoption of electric lighting will cot the bills for oper¬ 
ating expense to a remarkable degree. Thla cut in 
expense will affect the tenant, since a mock smaller 
ventilating motor wifi be required, and It will also 
affect the landlord because lese air will have to be 
'drawn In. and hence the ooat ter heating would be 
diminished 

In large systems the aerrloee of an expert heating 
and ventilating engineer would probably prove valu¬ 
able, and It la pcaetbls so to dsalgn the equipment that 
' a judicious "recirculation" of the air from halls and 
1 basements will efleot an economy In the fuel kill This 
, *fr la seldom impure end requires much Km beet than 
It bold Bit ware brought in from outside It la also 
possible In buildings where high-pressure steam hi 
available, or where bailers which have bean rub at low 
firwpore esh he run et a higher pressure, to adept the 
* following poller: Provide steam engines to operate 
itpe teas and ttfrn tha eshanet steam Into a* heating 
$dbUf«—thua getting a double use oat of tht etsam had 
.•Witting down tha etactrlc hUf. This idea could be 
darned still further ta many Instances, and economies 
ptefld Be’rngde ( tep^ a ll y In the winter) by a b a ndon , 
flag electric pumping/again lowering the electric MIL 
i*th**oek argument of the advocates of isolated 
Ifijbwte. wbb contend tpat gnat economies remit is 
a miiioh cubic test or more it engine* 
hr* tmtelled snd aWd fcWtr la made on tha prawteaa. 
iMhh teet. that ste*tegt high preaatue only oontetes 
' about 8 par-MM mot* beat than ottom at low pres su re. 

■sgfeW¥*t tWtdJeteHolty ten ha mM* sad * 
.teflfrttg heatedwiOti^tHet eteam la advahoad- The 


AmerteaA 

Of tms eharaetef has recently been completed la New 
fork olty, In which the landlord at the time of con- 
teruetloa had the ventilating system Installed at hla 
exponas, after the design of a prominent consulting 
engineer Thus the eoet of operating a eyetem and tha 
responsibility of maintaining it In good condition does 
not rest Upon the tenant 

It Is natural during this transition period and before 
the betterment of the standard of building construction 
has become general, that some differences are bound 
to arise between the Factory Inspection Bureau and 
the landlords and tenants. It Is to be hoped that thla 
condition Is but temporary 
In the report of the United States Bureau of Labor 
at Washington, D C.. It la shown that deaths among 
factory works re due to consumption, were divided aa 
follows 

Employees exposed to metallic dust 36 8 per cent 
Employees e x p o s e d to mineral duet 28 8 per cent 
Employees exposed to vegetable fiber 

duet 14 8 iiercent 

Those exposed to animal and fiber dust Si 1 per cent 
The occupation showing the highest consumption 
mortality was grinders, among whom 49 9 per cent of 
all deaths were from that disease 

An Ingenious conclualon was reached by Mr Fred 
erkk L. Hoffman, of the Prudential Life Insurance 
Company, boaad on this report It Is his opinion that 
by Intelligent methods of ventilation and dust removal 
the consumption death rate among the wage earners 
would result Is an annual taring or 22,238 lives. This 
would add, quoting ths Engineering News, 15 4 years 
of Ufa for every death from consumption avoided by 
rational conditions of Industrial life Such a gain 
would represent a total of 342,465 years of additional 
lifetime, end by just so much the Industrie] efflrlenry 
of the American nation wonld be Increased Placing 
the eoonomlo value of a years lifetime at only 1200 
the total average gain to the nation would be 23 080 
for every avoidable death of a wage earner from con 
sumption, representing the enormous total of 288 493 
000 aa the anonal financial value clearly within the 
range of practical attainment Therefore nothing 
within reason should be left undone as a national, 
State, and Individual or social duty to prevent that 
needless but now enormous lose of human life from 
consumption due to the unfavorable conditions in 
American Industry 

Nons will deny that the efficiency of workmen varies 
with their good health and comfort Slight physical 
Ilia are prevented by better surroundings, and the loss 
to the employee due to absences, or brain made stupid 
by breathing foul air, are Immediate losses to the cm 
player through lowered efficiency, and later Involve a 
loss of trained employees and the necessary breaking 
In of green help 


Platinum la one of the most Important substances 
used In modem Industry Its resistance to attack by 
strong snlphurie add makes It a suitable material 
tor the vessels employed in concentrating the dilute 
add of the lead chambers, and until recently, states 
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l machau platinum vessels were always used 
purpose its permanence In the air makes It suitable 
foi contacts In electric bells induction rolls and 
the like Its realBtsnce to the action of eheml 
cal reagents causes platinum to be employed In the 
construction of crurlbles, evaporating dishes scale 
liane, etc, aa well aa electrodes for experimental and 
technical electrolysis Platinum Is little affected by 
heating to a very high temperature and tt Is conse¬ 
quently used In the ronelructlon of electric resistance 
furnaces, in which temperatures exceeding 1800 deg 
K are attained and In Lo ( hateller s pyrometer for 
the measurement of high temperatures. Another prop¬ 
erty of platinum which In of great practical Importance 
Is Ute approximate equality of Its coefficient of expan 
slon by heat to that of glass or porcelain A platinum 
wire fused Into a glass vessel will not produce cracks 
or leakage by unequal contraction In cooling or un 
equal expansion in subsequent heatings. This prop¬ 
erty Is utilized by the makers of Incandescent electric 
lamps, the carbon filaments of which are connected 
with the external circuit by ehort platinum wires, 
fused through the glass bulbs For a similar reason 
the attachments of artificial teeth are made of platl 
num wire which Is baked with the porcelain mass In 
the kiln Finally the catalytic properties of platinum 
are utilised In various chemical Industries especially 
the production of sulphuric arid by the contact pro- 
ceas, and In the construction of self lighting gas burn 


The Blslwa or ike Aral am. 

The rise which has been noticed In the Aral Sea Is 
a difficult one to explain It will be remembered that 
this body of water Is one of the greatest lalue In <he 
world, and In some places It has a depth of 220 feet 
It receives the water of two large rivers the Amu 
Daria and the Syr Darla which bring to It about 2 004 
cubic yard* per second During the last century It 
appear* that the level of the lake bos varied consider¬ 
ably Starting from tbo middle of ibe century, we 
find that the level was lowered during 3» or 35 years, 
and this condition prevailed nntll after 1880 , bring 
log about changes in the contour of the lake and the 
Islands became larger However we find that In 189B 
when Berg explored the lake, It wae now rising and 
bad reached a much higher level, so that It overflowed 
sema of the Islands and these had to be abandoned 
Oh shore the railroad tracks had to be moved The 
rise lb the lake lasted nntll 1908 and we find that from 
1880 to 1901 Ibe level of the lake rose abont 6 8 feet 
Besldee the Aral Sea we find that other lakes of the 
same region have also risen, so that the region of cen 
tral Asia la ter from undergoing a gradual drying up 
aa was supposed Given the mean depth of the lake 
ds 89 teet, the rise of 8 6 feet gives the addltloq of a 
mans at water representing one-eighth of that'lakes 
contents. At the Barnoul observatory the rainfall is 
found to have kept at about the same point since H7*. 
so that We ara at low to explain the rise of the laker 
tn this rectos In ancient epoch* we find similar ph» 
nomens In different lakw aa daterfblned by geologists 
butttfcs tha prese n t om they appear to be unexplained 
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tail year for all the majority know to tin 
Die [Totted 
llnl the impression la erroneous. W* ha 
Dial we could 


Juki what !• our atatua, aerially, today? 

To begin at the beginning, the aeruaamlcal work ot 
the government U all In the hand! of the Signal Come, 
an arm ot the service charged with obtaining and con¬ 
veying information, and opening lines of transmission 
of Intelligence Within the Signal Corps, of which 
Brig-Gen James Allen in chief, U the Aeronautical 
ID v ltd cm This Includes a number of officer*, of whom 
Lieut Frank P Lahm is chief, under Geo Allen, and 
enlisted men In squads of varying proport terns, depend¬ 
ing on the work to be done. Major G O Bqulers Is 
the theoretical expert The strange proportion of men 
to officers of sbont two enlisted men to each officer 
Whlrh obtain* Is explained by the feet that the tin 
listed men do noihiog but erect (he balloons or act as 
Isborsrs for the towing or boldthg of aeroplanes. It 
Is the officers alone who de the flying and to whom Is 
ln( rug ted the actual aerial work. An exception to Ibis 
was found last year when an the death of Lieut, 
Thomas Belfrldge In the Wright accident and before 
Lieut Lahm could get U> 8L Joseph, Mo, where the 
dirigible wen located. Herat, ward went up in tbs diri¬ 
gible with LleuL Koulole and while without experience 
succeeded in operating the steering end with credit 

By name the officers In the aeronautical corps are 
Lieut Frank P Lshm Major George O Bqulers LleuL 
Benjamin D Foulots Lieut*. Winters. Bamberger and 
Dickenson Capt Charles Ds F Chandler Is attached 
to the Signal Corps now as disbursing officer but Is 
available for aeronautical duty at any lima Of these 
Officers, Lieut Talim bsa bad the area teat experience 
and ha and Capt Chandler are the two licensed pilots 
Lieut Foulots made a record with the dirigible last 
year Winters, Bamberger, and Dickenson hare earh 
made a few fllabts in free balloons, but are still be¬ 
ginners in the art Af aviation Major Bqulers has 
made an exhaustive study of the theory of aviation of 
all kinds and la an authority on the subject although 
his practical experience Is limited to a couple of bal 
loon and one nstoplane trips. 

The equipment with which th» Aeronautical Division 
haa to work comprises a balloon house at Fort Myer 
and a balloon house of much greater capacity at Fort 
Omaha, where is also located a large electrolysis plant 
for the decomposition of water and the collection and 
stosage ot hydrogen, and the compression of It into 
Steel tubes, for transportation The Aeronautical D1 
vision has a number of spherical balloons, one dirt 
tlbto, and will have at least one and possibly two aero¬ 
planes before another year being under contract to 
accept one from A. M Herring end the Wright 
brothers, each, if they can satisfy the tests and condi¬ 
tions laid down by the Signal Corps la their original 



The present equipment of the Aeronautical Division 
is neither large nor strong, but while It Is used almost 
entirely for experimental and training purposes It 
must not be supposed for a moment that it oould not 
he used successfully in time of war The spherical 
balloons, which can he need either captive or free, are 
Juat as able to take an obasrvar aloft In time of war 
and for photographic or observation purposes, aa In 
time of peace to give him aeronautical experience The 
dirigible while a email one—ninety feet long—has not 
a very large radius of action Perhaps five hours in 
the air would represent ita extreme of endurance. Yet 
it la perfectly efficient for the obtaining of information 


much grantor lifting j _ 

Is dictated always except for balloon* of targe rise 
which have not to cany much might. The "No, I," 
seen in the photograph, it Capable of making a Jim 
flight with two men although it holds but *,<*» cable 
feet of gaa, which provides a areas lifting p o wer of 
CM pounds. The "No. 10,“ which has a rapacity at 
80,000 cubic feet, will lift more than a ton, filled with 
coal gaa. and with hydrogen would lift 5,M0 pounds. 
To have hydrogen easily and quickly araBahia, say 
where at any time, la a great part of the work of the 
electrolysis and c o mprcwlng plant at Omaha, and the 
possession of this plant, aa well as of the various 
balloons, dirigibles, and aeroplanes, goon far to give the 
United States at least a start in aeronautic*, whereas 
we an popularly conceded to be simply a minus quan¬ 
tity 
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ot ref-rtea,- rt* aflaptahtwj 
certainty k* totooettn# Mr tmW » 
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The aeroplanes will be—one of them at least—the 
beat of their kind lu the world Mr Herring's ma¬ 
chine Is a mystery and no one knows whether it will be 
n success or not But the Wright machine baa demon¬ 
strated Its efficiency 

Nevertheless, much depends upon who will run aa 
aeroplane—aa to how it will behave. Tim selection of 
Lieut*. LAhm and Humphrey* to be the first aeroplane 
pupils la a wise one. not only because these gentlemen 
havu had more actual aeronautical experience that) 
anyone else In the army, but b ecause they are both 
of them the type of men to make a success ot any an 
tvrpriae requiring quick thinking and action and cool 
nerve*. 

perhaps the moot interesting thing In connection 
With army aeronautics which the United States baa to 
show, in the large balloon boose at Omaha, which is 
capable of housing a very large dirigible, several bun- 
dJvd'terl tong, and of supplying It with gas, Juat aa 

y hufid a large dirigible, without having, to 
l house it la sMttgattoaahle that 

___ larger balloon boh**, similar to . or 

fqNffi umi.fl—At Omaha, WfN bstoertad at or 
-*.—~^ indued, Oeu AUsn.hn* expwroid 

*£!$***** *** 


The multiplicity and diversity of those Intellectual 
forces which Individually or oolleetlvaly are called In¬ 
telligence Is only too often underrated. In a recent 
memoir, K. BLransky draws attention to the error gen¬ 
erally made In connection with scientific intelligence 
tests so called, by choosing a single aspect of mental 
life as representative of ita totality It la a common 
mistake to mix up scientific training with lnteUi- 
gence, appreciating the mental capacity of a person 
according to the number and character of the notions 
assimilated at school and outside of It Now, though 
a man, by frequently using abstract notions, gives 
evidence of a high Intellectual capacity If these no¬ 
tions have been created by him, or at Isaat acquired 
with a groat deal of mental effort, those deriving the 
same notions from book reading do not necessarily 
show any productive superiority over lay people who 
have no occasion to deal with the same matters. 

Generally speaking, it may be said that memory is 
by no means the only one, and still less, the most 
elevated of Intellectual properties which, oombined, 
make up the Intelligence of a man Again, memory is 
of two different kinds, possessing different value, via., 
either Imperial tie or aiiocisllwe, according aa this 
faculty relates to the more or lees durable Impression* 
left by our percept Iona, or to the system of intellectual 
association* by which new perception* are united to 
the existing associative elements Now the former 
kind of memory obviously is far more primitive than 
the other, and cannot possibly be taken as a gage of 
Intelligence. It la, in fact, generally known that adult 
perrons, having assimilated a large amount of ssao- 
clatlve elements, are tor from being so im pr essive as 
children, whose brain* are is yet new Moreover, the 
most Intelligent persons often forget the most rapidly 
and absolutely what they have learned at aebpol in a 
luirely mechanical manner, even though 
belong to thetr apodal branch. A 
Dr Billroth, has said la thU < 

"really educated people are 
gotten more than others" 
costly made la different countries on subject* choses 
among the lower dimes , have given especially tantrwr 
live results to tola oaaascUm by shewing the fre¬ 
quently startling ignorance ot the mart eanum no¬ 
tion* in the case of an tadtrldual perfectly capable by 
hts mental capacities of earning kia living sag gov¬ 
erning hi* house. 

To this should be added that memory to only one 
at toe dlfierent components of tataUlgeffog and that 
lodgment and power of oombtoatton ace gffttootariy r 
important among ton ramaJning functions of onr to- 
tailed. Now, In appreciating toe comparative mental 
forces ot school children, this ondsntaMa into to only 
too fr s qmwtfy nagtooted, daariftoatom befog mate!y 
n tha matters abaorbed in a more or Jam eaper- 
auro by Dto memory of too Individual, and 
in everyday Hta we row unfortunately bwttne* «d com¬ 
mit to* gun swtoM mistake. 

in a perrtow. roaitoir. to* author has <*t 

ton IndirigoAl direroKy existing in to* to f Mto t to o l 
aadpgycfatoalraWe ttmto 'to*ontokto worid. MM 
thug tndMdonto wbOM.tanar tatahaotudl ttt* in it. 


NatorkJ ice, doraeatlc or imported from Norway,, g . 
used exclusively to Ftonoe twentjf group ago. AlpM* 
ent, thrae-quarters of toe to* onadrifrfegfffto U gttft 
dal. although the Importem of ice have gradually; Up- 
daced thetr price oawhalt in tatMtaf 
artificial (ee has completely supplanted imported tan' 
Fifteen year* ago oogoWatobte W*tlttoaot Ntowaffl^ 
loe ware atui brought to parto.«ta Dtoggn Thlaooijh 
mens has now entirety oronsd, and Norwsgtan too-ta 
used only in dtlm on or near to* seheonot The an¬ 
nual consumption of Ice for cooling purpose* la Fraho* 
amount* to $00,000 tana, of which IMAM ton* am 
manufactured, t ,600,000 ton* of loo are used anauaUy 
to the united fltales. 

A French writer has recantly Saggtatad too bspeah 
torn or a tax upon Imported toe. to stator to protect toe 
manufacture of pure and whe l memi arttfldal ice. He 
reminds his readers that this Industry to of French 
origin The French physicist La Him first tttooeeded, 
in 1686. in freealng water by means of the beat fib- 
sorbed when sal ammoniac to dissolved, in toe nine¬ 
teenth century another Frenchman, Bourgeois, con¬ 
structed the first practical ioemaklng apparatus, (a 
1876 to* method of transporting Mod In cold storage 
was created by Ch Telller 

Natural ice to not wholesome, as the majority pf 
microbes snrvtve temper atu re* of from —SO to —IT* 
deg F Many sanitary caaoaltlqa hay* bee* caused 
by the use of Impure loe. An epideeaia of tyiffotd 
fever to Rennes, to 18*6, was txgoed to tola cause. 

In 1898, at the instigation of toe Paris health bon'd, 
toe prefect of toe Betas Issued an ordinance which 
raotrleted toe Us* of natural tqs to Industrial aetab- 


Hano* a protective duty of 6 ftoocs 
per metric ton, or about $1.18 per too. on Imported 
natural ice to demanded—<lo* 


aero fft», 
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As* It it oftso ohasrrsd 

, 1WW ._____» bte u our t*rti m than 

* kfWnrtA* *t(l*sprin* «0d rometioas • fracture » 
den ti«r half sou. 

waun, whfla wondering ri the 
, 'iwwirow* nr amain* nW) nitoimt oofl*. no- 
tls*d that It* pt—a Wt ma gnstt s ed . »«* nade » 
" ****■«*•* at fiatarmtotog th* polarity of th* 

- '■■ ygtng tin Motored auto together H. 

t Wftrt th* pH— w«re AIM togethsr 
„„ „„ h'«|* original spring, tie rod* of the 

■ , »kat( M S*oh Jotot ware at Ilk* polarity. He thee 
, jwfortl t l a *a*U softdron todtoator from * ttagl* 
Am 111 • *■*» natottal battle, tad by roaring 

tW* todtoator along tie Un. of broken piece, of xpring. 
«)*apVW*4 th*t tie points at fracture store of alterant* 
Polarity run was pqkslln*, far tbe red. of tie pie— 
. *t —h point of freatolre riuMld he of opposite polarity 
' The writer tw chic* caused * spring to be magne¬ 
tised writ* oolJed In * vetch barrel, and oa extending 
It* spring tmaA the point* of polarity died In the 


HoW ft la evident that the repulsive three of like 
polarity at a point In each half oot) baa somewhat to 
do with tie breaking of tb* spring. 


____i tie point of breaking, it we 

then tnbjact tinea to the magnetic (train, the breaking 
** dsaortbsd doea hot aeam ao strange. 

Anar o*ty. H J rum o Jwm 


TO tie Editor of th* SCiaKTmo Ancaicxji 
Tie joeatlo* or th* ni ppewd l 
KuHay** oo—t at ha appsatane* 
ssggsats th* eonridanUoa of the sclenttfto work of 
that tittle. The nnlvernltle# wen all In tie hands of 
the eodeataatlai. In Italy parties larly praetloaUy all 
of |ta* pr a t—O r* were clergymen. In spit* of the 


li it to not 

aance aflMtod adaaee quits a* much as ft did arts aid 
totters. Don as tha oentnry from 1450 to U60 th* 
fottttdattM of stueh of our modwa science was laid. 
I* tb* Archive* of Diagnosis (New Tort, April, IBM) 
l ealtod atteettoa to tha fact tiat to a ban of til* 
period, th* famous Cardinal Nicholas of Gaga, m dwo 
“.' - a of aecnrat* method* to 


Atooscriof watar peeri n g through a water clock during 
Wt—lred b—a of the pula* aitmld he walghad, and 


1 of water that Bowed 
thgsug» pfaadard water docks, to normal and ataor. 
mri mam* of nrW ktod*. Ha Sagtoafsl that tie 
ddato Ujag etooM Htoi for tia rtopinrioaa, » 
to j to ir id that apadfle grevtty to th* study Of th* 



mathematics, ha went down to Italy Before tie end 
of tie fifteenth century he announced it* new theory 
Of tie unlreraa. Within the aame deeade Columbu* 
gave the men of hla thee a new world, and Oopernku* 
what hl« btohop friend Ferbsr declared to be a new 
uniters*. 

a* tie result of the touch with 
old Greek medicine, just ae mathematic* and natron 
omy did. Italy wia th* home of graduate teaching In 
tbto a* In all the other science*. Ltoacre and Calm 
and Free from England went down to Italy to itudy 
anatomy and clinical medicine. Barengarlua waa 
teaching at Bologna, Beni Tirol at Floranoe, and Leant 
oenna at Vlcensa, and modern medicine waa receiving 
a gioai new Impetus. During the century from 1450 to 
1650, the Renatogano* century (which we American* 
should call Oolumbu*'* century) all our modern an- 
atomy cam* Into being The work on It was all done 
in the ecCelalaatlcally ruled universities of Italy 
V—Hus, Varollu*, Columbu* the anatomist, Huataohl- 
u«, Caeaalplnu*, and Plocolomlnl, with Fallopius and 
many other*, did thrir work in th* peninsula. Moat 
of them were prof—or* of anatomy at Rome Kuata- 
china, whoa# namt 1* attached to aeveral atructurea 
to tha human body, Columbua, who dtooorered the 
circulation In the lung*. Caeealplnua, who flnt de¬ 
ar ri bed the circulation of the blood In the body, and 
Varollai, after whom Important itructnre* In the brain 
are named, were all papal physician*. Chemlitry and 
pbarmaoology wok* up In tie person* of the monk 
Basil Valsutln* and hla gnat «ucoe**or Paracelsus. 

To think of tin totter half of the fifteenth century 
aa a tlm* when then waa lack of Intercot In »ctenc* 
oi any xuppr—lon of *cientlflc aspiration*, 1* to be 
ridiculously Ignorant of what actually occurred, for 
tha chapter of the R e n a l — n ee of science when the 
Greek masters wen rediscovered and translated for 
the modern world la Quito as Important a* tie story of 
humanism or th* n*w learning, when the Greek liter¬ 
ary torts touched th* groins of the modern world to 
that outburst of new thought tiat made one of tie 
moat intonating period* In the world's history A lit¬ 
tle more study of sotsnee history, and not of the sup¬ 
posed religious history of the time show* how utterly 
without foundation Is tha squabbling over religious In¬ 
tolerance. Jams* J Walsh, 

Dean and Profeasor of the History of Medicine, 
Fordism University Medical School 

Now York city 


Alsace, there is being manufactured 
a new nitrous product for use as fertiliser, in the 
Shape of a nitride of aluminium, the combination of 
nltrogw and aluminium being obtained by a new proc- 
— Invented by M Serpek. The inventor first studied 
tb* preparation of carbide of aluminium which he ob¬ 
tained to the torn of yellow crystals by heating a 
ntxtur* of alumina and carbon (a the electric furnace. 
Tbit carbide, like the other carbides with whlob we 
nr* aoqsaUUd, baa tb* property of fixing gaseous ni¬ 
trogen and thus glass nitride of aluminium To obtain 
an ■ccvceiuv] production of this latter, he dor* not 
laoiet* the carbide of aluminium, bnt after the forma¬ 
tion of this body to th* electric furnace It U at one* 
mind With a. fresh quantity of alumina and la than 
treated with nitrogen gas. He thus detains masses 
which contain M to 14 per cent of nitrogen, and this 
nan ha- uasd at one* as fsnlUier Under the Influence 
«( stmoapMrtc oxfota and moisture we hare ammo- 
Ala flrea cdt whleb is transformed by bacteria Into 
aitisrfaa apd *hmia*. The Inventor Is working the 
A*y pro s — te a small factory which ha Installed, and 
baa raaHaad abate fatamtlng result* during th* last 
f*ar< S* now prods— crystallised nitride of alwnl- 
ktim whlsb bad a high percentage of nitrogen-** 
mart as M. par ease An advantage of hi* troo— to 
Hr *Md to use pur* nitrogen which re- 

-piast of Und# or other machine*. 

Afto toom (Aa producer ta employed, «ta mm 


taking Tf paroantaf altngsn and U per asal mtU* 
—— wlth a utile carbonic sold. Thus w* hare a 
rapid proa— for th* crysulligad uA 
trtda, and owing to the various advantages. It may 
compete with cysnamlde. 


Although the mackerel flabtng season usually ends 
to October, thousand* of mackerel have been caught 
after October In recent years la the English Channel 
In November, 1B01, a bank was discovered which often 
yielded a catch of six tons In two or three hours. Bev 
ere I similar winter aasembltog place* have since been 
discovered It had previously been assumed that mack- 
oral seek tha North Atlantic In winter, and return In 
spring to the North Be* and the c 
snd Brittany, but these n 
they do not migrate but simply seek greater depths 
In tha same locality for their winter reatlng places, 
share they remain assembled during the day At 
Right they disperse In search of food and are conse¬ 
quently seldom caught In the nets 
Localised schools of herring have also bm<n diarov 
recent years. There may be migratory schools 
as well, observes Prometheus, bnt it appears certain that 
the herring 1* a more sessile flab than has hitherto 
been assumed During Its first year or until it attains 
a length of 4 or 5 Inches and probably until Its length 
has Increased to 8 or 8 Inches, at the end of the sec¬ 
ond year. It remain* near the place of Us birth After 
the senond year It begins to appear sporadically At 
all seasons the waters of the Nngllsh Channel contain 
adult herring which are evidently of the same bread 
with the young fry of spring Even In winter a fsw 
herring are caught but only at great depths, although 
large numbers are caught near the surface to summer 
The assumod migration of herring to Arctic waters t* 
made doubtful by the discovery of these sessile schools. 
This discovery also explains the existence of tha dis¬ 
tinct local races which are recognised by the fisher¬ 
men, and which alwaya reappear on the name flahlng 
grounds at the brooding season 


• Cork Metal * 

sv » i viLun-r 

At one of the recent aeronautical exhibition* sam¬ 
ples of a metal were shown under the name of "cork 
mstal," which was said to be 4o per cent lighter than 
aluminium, and to have numerous other properties 
which should mnke It a rival of the latter 


this wonderful metal, but Its properties were such as 
to rouse my Interest, as a consequence of which I have 
submitted It to chemical analysis. 

In appearance the metal resembles very strongly the 
alloys known as magnallum The surface presents a 
luster)— whitish gray color, both sheets and bars 
showing the scorings and scratches ao frequently found 
on badly rolled or drawn aluminium Careful anaty 


Iron 

Zinc 


i/04 percent 
0 017 per cent 
0 48 percent 
0 21 pur cent 
00 30 percent 

It wlU bo seen therefore that essentially * cork fitot- 
sr la nothing but magnesium to which s small amount 
at sine has been added Whether this latter bss bean 
purposely Introduced or, as Is more probable. Is merely 
present as an Impurity I am unablo to say 
As the metal evolves hydrogen when Immersed to 
water, I found It nereseary to use organic solvents for 
the determination of the specific gravity In alcohol 
this was found to lie 1782, thus confirming the con 
elusion that cork metal Is, to fact magnesium —i hcml- 
cal News 


Of the two cblof constituents of tl 
havo hitherto been accustomed to look upun oxygen 
as the fundamentally Important element Nitrogen 
however Is of vital Importance, so Important In fait 
that the task of finding out and opening up new 
sources of nitrogen compounds has become one of the 
most Interesting and pressing problem* of the day 
The subject Is well discussed to the current 8um,t> 
mutt, No. 1767 by Mr A. Bernthsen The thhnclder 
torpedo-testing station Is elaborately described and 
Redfleld describe* tbe 
making of automobile tires. The stars are due to fall 
on tbe nights of November 18th to 14th a fixture In 
the cetaetlal schedule of event*. The display Is railed 
the Leonid shower, and 1* discussed In the lurrml 
SDmAMBNT A new gas-electric motor car for th< 
Third Avenue Railway Company of Vcw York city i« 
Illustrated The article on the Paris Aviation Kvhl 
billon ta concluded The mnal mglmwrlng nob h 'lo¬ 
llies! notes, and trade notes will be found in Uitlr 
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KAXTBO ALCOHOL non WOOD WAJTI 

A mJdille Went Industry for which ■ great future 
1- |ir»inhu><J Is thnt of lho manufacture uf alcohol from 
ludust sliurlngH slabs and otlur refusi of th< lum 
Is 1 mill 

JtiiiuorM or 1111 id mid nut hods and groat eionomkw 
111 till 111-11111111111111 uf wood alcohol have Imn In 
llii all Ini wmii Him and wh have rinluil a iiuui 
Ik 1 id lii'iuIt I* h on tin subjoit from milmrllH rs and 
101 n siuniili nls \\i -ini glad Hu rofurc lo b< nbk to 
tin now whim ill mils of tlio now pnxmH fui which 
luiii nit. lino nniillj boi n grunted to Mr Malcolm P 
1 wm and Mr l.iorge 11 Tomllnaon of Chicago. 


and energy from hla other great responsibilities to 
continue Independent Investigations, and It la largely 
owing to hla personal and financial support that the 
present surcceeful process has been developed, one of 
Hie patentees being his broLher 
Cumliermen have long been alive to the necessity 
III finding a use for the appallng pile* of waste they 
are compelled annually to destroy If only as a means 
of additional profit before the question of conserva¬ 
tion of nnturnl resources became of national Interest 
In addition then are many and various uses to which 
alcohol Is applicable with advantage and from which 
It has hitherto boon excluded by It* cost 


txuu or no nv “ pmasbovoht h momtm 

DAXOTA.” 

In view of the fact that the first two "Dreadnoughts" 
to be built for the United Status navy are identical in 
everything except motive power, the ‘ Delaware" being 
driven by reciprocating engines and the "North 
Dakota" by Curtis turbines, an unusual amount of 
Interest has been aroused by the recent speed trials 
of these two slilpe The “Delaware/ which waa built 
by the Newport News Shipbuilding Company, was 
tried out over the course off Rockland, Maine She 
Is eq lipped with Babcock * Wilcox boilers, and In the 
five trial runs for standardisation of her propellers. 



ll has lung been kniini 
valiiubb hv prudui is 
In laboratory i\|nili 
been ill M loped 1ml 
reached Hu ntage of 


lit 1 alcohol and oihir 
min from wcxhI wauls 
muiiy protcuiMH have 
none of llum has 
him nm on a comiiier 


One of tin hi arouwd Iho Imprest of Mr John M 
Kwen letter known on n conHlriietlnnnl steel work 
engineer and manager of l In h iill< r Const rut lion Coin 
pany bulldem of ho niuny Hkwn rain ra Although 
It was not found priKtlialilc lom men tally Mr Ewen 
was wo ninth ImprcHSed with tin possibilities of cheap 
alcohol from wood waste that hi t-pand tuough time 


All kinds of Internal-combuHtlnn engines for In 
Hlamt tan use nkoliol as ruul with advantage over 
gasoline and with \rry little modlfliatlon 
one of tlir greatest ad i a mages of the production of 
a purr altoliol from wood howevtr v til be the reloase 
for food piiriMHtca of the mllllona uf bnahela of corn 
and lutrb y now eonsumed In the manufacture of grain 
alcohol 

Tin prii e of grain alcohol Is at present 62 60 a 
gallon at 188 proof of which $2 07 la Internal revenue 
ta\ the net wholesale price being only 01 cents Corn 
worth 26 cents Is required for the manufacture of a 
(Cow! I sard on pope 350 ) 


which worn made over the mile course, she 
a maximum speed for one mile of 21 88 knots, a 
speed Tor tho five runs of 21 44 knots, 
horse-power of 30 000, and a moan horse-power of 
88 578 

The North Dakota' la not only an exact duplicate 
of the “Delaware In the form of her hull and In the 
displacement but in common with that ship la 
equipped with fourteen Babcock * Wilcox bollon. 
Consequently, the Navy Department waa In a poalUon 
lo make a most exact comparlaon of the efflotoncy of 
the respective motive power all the condition* axoe pt 
(Continued on page 360 ) 







































TIM Wright 


on November 4th Orville Wright arrivod at New 
York freak from bla exhibition flight* at Berlin and at 
Potsdam before the Emperor and Emprem, During 
hie nlajr he taught several army officers how to operate 
hie biplane Tbeae maehlnea are now being manufao- 
ti rod In Oermany, England, France and Italy, and a 
large company la about to be organised to make them 
In the United State*. 

Wilbur Wright has finished teaching Lieut*. Lahm 
end Humphrey* the operation of the new government 
biplane at Oollnge Park, Md The aerodrome 1* lo- 
inlod beside the track* ofrfhe BIO Railroad, some 
■ Ight mlloe from Washington and In the conns of the 
lemon* the aoroplane had several bruihes with the 
exprnw Inin* all of which It 1* reported to have won 
easily An Important modification was made a month 
ago by Wilbur Wright. This consisted In removing the 
upper surface of the front horlxontal rudder and rig 
glng It Just In front of the rear vertical rudden a* a 
(all It la said to make the machine much easier to 
lontrol and also that II does away to a large extent 
with plttking Orville Wright changed In a similar 
manmr the machine that he used In Oermany 

After being taught for a fortnight how to operate 
the government blplnnr Lieut* Ijchm and Humph¬ 
reys on October Jdth inada l hair first flight* In It 
alone I,lout Humphreys made the find flight, which 
consisted of two circuits of lha field, In 3 minutes. 
1 taut lalnii in xL (lew six tineas around and described 
some small circles as well his tlioa being 13 minutes 
l.iuut Humphreys then made another flight of 8 min 
utee On Oc tuber loth both officer* had bees flying ror 
in minutes whin the gear that drivna the magneto 
dropped off causing the engine to atop The marhluo 
glided safely to earth On November 1st after making 
an axrellint IB-mlnute flight Lieut lahin remained 
aloft C8H minutes Two dHy* later Lieut Humphreys 
with Lieut Foulnls a* passenger, flew 61'k minutes 
and came within 10^4 minutes of equaling Orville 
Wright* record flight with a passenger Lieut Lahm 
after one false Htart succeeded in making an 8\ min 
ute flight with Lieut flwoet who weighs 186 pounds 
and whom Wilbur Wright had twice tried to take up 
In a calm without accomplishing It 1 leuta Humph 
reys and Fouled* made another flight of 26 minute*. 
On November 6tb when Lieut* Lahm and Humphreys 
were making a flight early In the morning the motor 
began missing and the machine got dangerously near 
the ground The end of the lower plane struck In 
making a turn and the machine was rather badly 
smashed, although neither of Its occupants was hurt 


Aw Kleelrolylte Scrap Tin Fiwrac 

The i kntmlyllr method ror extracting tin from scrap 
Is quite extcuslvoly used In Italy at the present time 
An alkaline bath la usod In must of the factories For 
the anode tin scrap Is utced while the cathode la msde 
up of plates of Iron The bath Is a Boda lye which Is 
kept at a high temperature Oxidation of the tin at 
the positive pole produces stannic acid which Is trans¬ 
formed to stannate of soda by combination with the 
soda of the hath This (tannatc of aoda Is reduced at 
the negative pole and here the tin Is deposited Soda 
b> re-formed In this way 

Considered t hooretlcally the electrolysis should have 
the effect only of depositing the tin at the negatlvo 
pole, while leaving Iron at the positive pola^the liquid 
of the hath not changing In composition and no ga* 
being given off at the electrode* It wag found how 
ever that a heating of the bath gave a much better 
result which is cxplstned by the lowering of the elec¬ 
trical resistance when the temperature rises and by 
the greater solubility of the stannic arid In the caustic 
soda at high temperature* Thu* In order to facilitate 
the chemical and electrolytic phenomena the liquid I* 
healed and given a rapid circulation in tha direction 
of the current The reaction* are easily produced at 
the positive pole owing to the great surface of contact 
ot the anode and the bath but eqch reaction* are less 
easily produced at tha cathode whose surface 1* much 
smaller Therefore at the beginning of the operation 
there I* formed an exress of stannate of soda and It* 
quantity keep* on Increasing When the percentage of 
stannate exceeds a certain value determined by expert 
enc* the bath U not sulTh lently alkaline to allow of 
the good progress or llu actions Some of the liquid 
I* then removed and replaced by soda lye When the 
operation Is well carried out there Is but little hydro¬ 
gen set free at the negative pole and nearly all the 
oxygen enter* Into r< action at the poaltlve pole The 
amount of gas given off shows an Indication a* to the 
working of the process and the end of the extraction 
ot the tin coincides wlih the greatest dteenMement of 


In Italy the tanks generally used are made of Iron and 
have shout inn cubic feet capacity The liquid Is made 
to- rimilatc rapidly between the re-heatcr and tha 
tonhe h> it pump The six anode* which are used are 
farmed by iierfpraied Iron huldpra containing the tin 
Scrap, while tha erven cathodes are made of plate* of 
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collected by scraping oC The pewdsr this (scared I* 
washed and Uvea co mp resse d ta cylindrical 
which are kapt odder water ta order to prevent 
tlon. The cake* are meltad In s furnaoe of the kind 
which 1* used tor bismuth A part of tha tin la 
oxidised during the operation The metal 1* then re¬ 
cuperated by a reducing treatment ot thla oxide In a 
reverberatory furnaoe. 

The Iron obtained at the cathode doea not contain 
more than 0.1 per cent of tin when the procse* 1* well 
tarried out, and this Iron la of n very good quality 
and is sought for by Iron work*, ft la this part of the 
process which make* tbe preaeat method of tin ex¬ 
tracting economical, tot unlem the Iron can be uaed In 
metallurgy the case would he otherwise, a* U true for 
other tin extraction method*. The gtnnnat* of soda 
taken from the hath Is then transformed to bioxide Of 
tin, and to carry tkl* oat we ttRer the liquid taken 
from the tank* and a current of carbonic-acid gas la 
passed through It. There 1* formed thu* carbonate of 
eoda and stannic acid, and this latter 1* roasted *o a* 
to give bloxtde of tin, tbta product being used In cera¬ 
mics and also in the chemical Industry for mnnufactere 
of tin salt* At present there 1* used in Italy from 
60 000 lo 60,000 ton* of tin, tbe greater part of which 
gues tu tbe manufacture of tin can*. The scrap Is e*U 
mated at 11 000 ton*. A* soon a* the new work* nr* 
completed, the whole of this amount of scrap can be 
treated In Italy 

thx kxoou mean c 
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•nl W UtaMtan (144 mUaaJ at an jptWgftt afabt 
of 38.01 an** sn hoar Thus fas ha* actwAf floe*** 
la * stogie tight a dtatgace an treat a* that tax* N«* 
York ia Atoaay, which w* stated togas «*e 4ge w* 
believed hjm capable of covering If he btf fato* # ,fo 
revisit America and partidpeU to tha o tottot >*$ 
during the Hudson-FuRon Crisferettoo. ThJ» coctsst, 
which ta for a priss of 110,000 lor the first asffopteb or. 
dirigible that m*s from New York to Albany, Is W be 
lurid open until October 3th, IMP. 

The motor used by Farms* in hto latest record- 
breaking fitgbt 1* the same one that he QSed In Win¬ 
ning the longdistance oontsst at Shrine It ia n 
Onome revolving-cylinder motor of M kora* power, 
having 7 cyUndera that revolve 1* a vertical plane 
around a stationary crankshaft. In a bndu ta*t Md* 
by ths Aero Ohtb of Franc*, thin motor developed 
only 34 ho raw power and ran for IH boar*: Forman 
bar had however, greater s w a n s * with It, as evi¬ 
denced by his sxesUent tight. 1 


flights recently upon Forman biplane* at tbs recent 
aviation meeting* at Blackpool and Daneaatfr In feg- 
Iand The ravoIrlBg-cylloder motor asm* to hove 
worked well In every Instance, and to have demon- 
streted It* reliability 

The Mlcbclln trophy was brought to America last 
week by the president of the Aero Club of America 
as a result of Wilbur Wright's flight ot 1 hour* SO min¬ 
ute* on Deoember 31st last at L* Maas. When asked 
whether he thought it would remain hen. Wilbur 
Wright la paid to have replied that Ute winner for 
tills year must he prepared to fly front dawn till dark, 
so In all probability Farmaa * record will be consider¬ 
ably beaten before the year Is out. 

As ths trophy can oaly be oompetod for between 10 
A. It and sunset, however, if ths flight for It b not 
made until tha last day of tbs year. It cannot be of 
more than of six or seven fad 


At the annual meeting of the New England Water 
Work* Association one paper dealt with the extensive 
atudta* which have been to progr a m tor some years 
at the Laurence Experimental Station, and another re¬ 
corded some Interesting result* obtained at the Pough¬ 
keepsie water works. At the Lanrenoe establishment 


Wright biplane from tbe Juvlsy aerodrome to Paris 
and above the Eiffel Tower In the preaent Issue wa 
rt produce s photograph shewing the aeroplane flying 
near the tower at a high elevation After circling 
about the aerodrome a couple of time* In order to 
reeth a height of some 460 feet. Count dv Lambert 
left it at 4 37 P M on October 13th *J>4 flew straight 
for Pari*, passing ov*r qhevilly and VHleJuif and en 
taring the city by passing over bastion 81, about 180 
feet lo the left of the Amtell gat*. From thl* point 
hr curved to the left and kept steadily ascending, so 
that when he reached the Eiffel Tower he was at a 
height of some 400 meter* (1,311 feet), or 100 meters 
(328 feet) sbov* tbe top of thle lofty edifice. After 
passing tvver it he described i wide semi-circle, sad re¬ 
turned to Juvlsy along the same route He alighted 
at 5 30 P If bra than a score of feet from hi* 
shad, and was heartily cheered by the crowd ot spec¬ 
tators who bad witnessed his departure and return. 
The total length df the flight was 40 minutes i» sec¬ 
onds, and ths dbtonot covered close to 30 miles. Thq 
sir-line distance from the aerodrome to the tower 1* 
el-out 1214 mile*, but the course followed by Count 
de Lambert wan a couple of miles longer, to wfatoh 
most be added the circuit* of Uvs aerodrome at tha 
atari and upon tha return When congratulated utwo 
bb magnificent performance by OrvtU* Wright (who 
had Just arrived from Berlin), Count d* Lambert was 
very modest and bad but HUle to any, Tfa* chief Im¬ 
pression waa the alow speed at which be seemed to 
to traveling whan Oping at a great height, and the 
wtlMtlgh Iqtortateefat* Utoe before ha finally readied 
again hla starting potoi Although hb flight was ode 


salts, permanganate of potash, and calcium chloride. 
Unlike copper ealte, both of the latter reagents ore 
rapidly decomposed, they effect a considerable reduc¬ 
tion to the number of bacteria present, and tha re* 
suiting compounds are of harmless character from the 
physiological standpoint Recefat experience at Pough¬ 
keepsie relate* chiefly to tbe employment of caletom 
chloride, which ha* bees 
tbe water for filtration The general t 
lu water purification la toward reduction of the work 
to be performed In fitters. British endeavors of tbb 
tlaa* are mainly confined to the provision of storage 
reservoirs whsra partial pnrlflesUoo occurs by natural 
agencies, while American engineer* tt 
tempt to hartaa the process by s 
and disinfectants alone or in at 
mentioned are worthy of consideration, but wo think 
tbe British method of preliminary trentment generally 
preferable, s*pec tolly for water* already characterised 
by a fairly large proportion of mineral salts. 


The Russian government views with atom the ad¬ 
vent of ths airship or aeroptaaa. ttvtdonUy Urn bar 
that aoma aertMntto nlhittot may pasatoty drop a 
bomb upon tbb Chart palace hda *■■ - “ 

•manat to a pitch 
the Interior has I 
hb thbonunsttc 

1 All loewat* of flying matblne* and slrshtpa are to 

be carefully Watched by the potlm , 

1 AU the aero-club* of Ruaab mu* be registered, 
tol tfastr members are subject to aupervtato* by ths 


A good exampb of the economy oftsa ato«*fl»**f 
by cbamtoal tovsetlgmUoo and dfoeomy to ft rE toh a d 
to tt# case of ultramarine. Haay yean hao wfadn tfato 
wa* Made by pojrdertng tbe mlnsrel bptt WlL it IBM 
tor mot* than It* weight to gold- ****,—*-— 
tot ha* discovered bow to msb*. ifa* r . ' 

from steh cheap *ubi|U»e**h*ta<fito.*l 

an4t^ongte,rfa W ^ Wl M- 2r - 
oglr a tow onto 
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Tim ml** y*b Poof tUuMptr At thto Urn* at 
tbe 7 mt it to About • quarter or an hour Out, while 
is' ftbntoty ft will be nearly fifteen minutes tow 
far tU« ream we 60 not take time from the real 
aaa, hot from an Imaginary ann which cornea to merld 
iu every twenty-four hour* exactly on the eecocd. 
There are Only four day* la the year when the real 
Ana to on time, wto., April 15th. Jane 15th, September 
let. and December Uth A eon dial record* the 
reel tom's time and not the mean eon's time, and ooa- 
aeduently to a aery poor timepiece for actual set-rice 
lb these days. However, It makes a very attractive 
ornament, and reader* of Handy Men's Workshop may 
find It Interesting to make a simple diet it to popu¬ 
larly supposed that the laying out of the sun dial 
fees to a dlffloult matter, but this can be done with¬ 
out the uee of mathematics It the difference between 
the real solar time, the mean solar time, and stand¬ 
ard time to clearly understood Noon, strictly speak 
tog, to the moment when the son oomee to meridian, 
that to. when It to doe south of the observer As we 
have lust stated. If we depended upon the reel sun 
to mark the noon hour, some of our days would bs 
shorter than others. Our watches would have to run 
anywhere up to thirty seconds a day test and slow 
at different times of the year. In order to keep pace 
with the real sun. The Imaginary eun wbloh keeps 
perfect time to not much better for general purpose* 
because noon would be different to different ofaserv- 
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era. A man In New York would bars different time 
from s man in Brooklyn. A commuter from the Or- 
luges would hare to set hto watch ahead about a min¬ 
ute whan going to hualaees and back a minute when 
returning horn*. To avoid all this complication we 
take our time from the mean noon at certain fixed 
meridians Juat IB degrees apart. The eastern section 
of the country gets Its time from noon at the seventy- 
fifth meridian west of Greenwich, central tiro* 1* 
taken from noon at tbs ninetieth meridian, moun¬ 
tain time, from the hundred-and fifth meridian, and 
Paolflo time from the hundreAsnd-twaiUeth meridian 


•west of Greenwich Bearing these tecta In mind, wa 
can proceed to lay out our dial without the use of 
mathematics on the four day* above referred to when 
the real sun and the Imaginary sun coma to meridian 
at the asm* time. 

first of all, ft Is absolutely necessary that the line 
nesting the shadow on tb« dial tecs shall be abactately 
parallel with the axis of the earth. This being the 
e«*e, it makes no difference what the position or form 
pf the ssrtees receiving the shadow may he so long 
M It to rigid- Our problem resolves Itself therefore 
to to the question of how ws ihaO provide for the plae- 
tw Of mil lift*. 

It to Perfectly apparent that at tbs North Pole this 
Urn would occupy merely an -upright position, and a 


tor Instrument would he required, except that the h 
would hare ta number round to the tppa 


At,the equator an apparatus similar to fig. I has 
J»P» 4ar?aad. If, the shadow-casting tin* Is to be 
-Mtatfal to the earth's ante, it to eridsat that at this 
to mask Jto psrtsctfr Aorisoutal and Delating 
\ Juto fnM ft aMr M « Interest to 
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pafjkta frees Mid Una, tbs how marks would be twelve 
oval dtototoaa of Its surteoe. Tbla same form of sun- 
dtet OMM be wed at any latitude, provided ft has an 
■ rr e a gs m i r t for canting It up (Pig. I) so as to main¬ 
tain the position of the axis line parallel with the 
earth’s axis. 

In latitudes midway between tbe equator and the 
petoa a hortooatal form of sun-dial la most commonly 
used, and ws will construct ours according to that 
modal. 

fig. 4 affords a general Idea of the method of con- 



fflg A RU DIAL WITA1LX TOX UO AT TBX 
MVATOX. 

Uructlon. The material should bo well-seasoned pine 
for the baseboard which may consist of two pieces of 
ft Inch (took measuring 1014 by 6 Inches each with 
two 12-Inch cleats to correspond In the preparation 
of the gnomon or shadow-casting piece ABC, the rasen 
tin! feature to that the angle at B shall Invariably 
correspond In degree with the latitude of the locality 
where tbe dial 1* to be placed For Instance, since 
Boston Is 42 deg. 21 min. north latitude, angle B. If 
the dial Is to be used In Boston must be s shade over 
421/2 degrees, at New York the angle B should be 
40 2/4 degrees, 

Tbe base line of tbe gnomon should be at least long 
enough to extend two-thlrde or the way across the 
board. If our dial Is to be for Indoor use only tbe 
shadow piece may be constructed of heavy bookbinder s 
pasteboard, but for outdoor exposure It had better be 
made of brass or heavy galvanised sheet Iron Make 
a paper pattern, and get your tinsmith to cut ft out 
for you. The out-of-door sun dial should receive at 
least three good coats of the best white lead paint 
aa a protection from the weather 

Having reached this point and having assembled 
the various parts, fastening them seiurely In place 
v.Ith screws or good wire nails we are now ready to 
make our markings upon the dial surface for the 
twelve or fourteen hours of daylight during which 
OUT sunshine clock will be of service These may be 
made temporarily with load pencil and afterward 
lined In with waterproof Ink or good black paint. 

It la very eaaentlal while placing these lines of 
course, that the dial shall remain In an absolutely 
fixed position and that the gnomon shall point ex 
actly north and south, as It ought always to do If our 
time Is to be at all accurate Now, without a survey 
or’s compass how shall we accomplish this? Mean 
solar noon In Boston Is at alxteen minutes of twelve 
o'clock. By that we mean that at 11 44 the lmagi 
nary aun is directly In the south and if at noon on 
Chrlatmaa day or any other of the four days above 
mentioned when the Imaginary and real suns coincide 
we place our dial so that the gnomon with angle B 
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toward the south, casta at either side no shadow what 
ever, the shadow that axtends from the edge of the 
gnomon marks the hour of XU At 12 44 a line 
drawn along the ehadow will be tbe I o'clock mark 
Of tbs real tolar time. With a reliable timepiece In 
hand we may thus proceed to make tbe necessary 
markings ss the hours go by, being careful of course 
to Mb that tbe poettton of tbe Instrument has not 
heea altered Tba morning hours will bear the same 
relative distances front XII on the opposite aide o' 
Oto dial 
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To find the dlffereooe between mean solar time and 
the standard time for any locality apply tbs follow 
log rale Ascertain the dlffereooe In longitude be¬ 
tween the given place and tba meridian of the stand¬ 
ard time of that locality aa Indicated by the following 
table 

Colonial time la mean solar time of (0th meridian 

Eastern time to mean solar ft me of 75th meridian 

Central time to mean solar time of Doth meridian 

Mountain time to mean solar tlmo of 105th meridian 

Pacific time to mean solar time of moth meridian 

Multiply the number of degrees of difference lu longi¬ 
tude by fqpr and tb^ result «III bs the difference of 
time In minutes. 

If the standard meridian Is tbe larger of the two, 
mean solar noon will onur Juat as many minutes bo- 
fora 12 o clock standard time if It be smaller, the 
time will be so many minutes later 
To Illustrate 

The meridian of eastern time Is 71 deg 
Longitude of Bostou 1 h 71 1 deg 

4 deg 
Multiply by 4 


14 mtnuti*. 

The meridian of eastern time to Ing the larger there¬ 
fore mean solar noon will occur at lh minutes before 
12 o clock and tbe sun dial must be plaeod so that the 
gnomon castH no shadow at that time 
Should It to* thought desirable to mnBtruit a vrrll 
cal sun dial in be attached Lu the southern wall of a 
house, for Inst ante the same prlmlplia apply aa wa 
have already laid down, only to* auro lo hear In mind 
that tbe essential angle of the triangular gnomon to 
always the nnu farthest to the south and not the one 
resting against the baseboard It to more than prob¬ 
able thaL the wall to which the dial la to ba fastened 
dues not face exactly *oulh so that It will be noc<*>- 
sary to bend the gnomon slightly to the east or west. 
In order to git the proper direction for Its upper •dgW' 
Having had good success In the construction of one 
or more Biin dials made accenting to the foregoing 
suggestions, possibly It mny be thought desirable to 
construct something of a more permanent nature, and 
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the following directions In regard to Ihc use of con 
Crete Tor I hnt purpose may be of b> rvtiw 

In making a mold for the construction of tbe plane 
portion of tbe dial ono of two methods may he fol 
lowed Make a shallow bo* the exact sl» and shape 
of this part of the dlaL Before the bottom board to 
fastened on, draft upon Its Interior sorteri a reversed 
tracing of the markings of a previously ronstrueted 
dial giving of course also the hour-mark figures 
These may now be gone over with b V-shaptd chisel 
If raised markings arc desired or they mav to built 
op with modelers wax if figures Indented In the stone 
surface are thought to be more desirable A thin but 
tapering piece of board should to* fastened al the point 
where the gnomon is to be Inserted latir on The en 
tire mold should now be thoroughly gnn< over with 
tallow to prevent the romrele mixture front sticking 
■l any point 

A good concrete Tor our purpose may be modi of 
two parts sand and one of Portland lemon! Them 
should be thoroughly mixed before water Is added 
About SO per cent of sater Is supisised lo be Hboilt the 
right proportion to use but a toltir rule to follow Is 
to continue lo add water until the mixture lias sorb a 
consistency that tapping tiisin It with a It trowel 
will bring water to the surfaip The com rite should 
be allowed to sit for five or six hours liefon the mold 
boards are removed and by the way thue should 
have been fastened together with screws After this 
the atone should to kept moistened every hour or two 
tor two nr three days to obtain tbo best results An 
other method of making this part of tin dial though 
the result might not be quite satlsfai Lory would bo 
to fill a shallow box with concrete working the mark 
Inga Into the surface before It has begun to sei very 
much 

The gnomon may he made of Iron by your Mud 
smith neighbor In which case it ought to mid* rs<> 
some treatment to prevent lta rusting or It may to 
east of brass from a wooden model Having this 
firmly cemented In the groove provided for It wi livu 
now a dial ready for whatever surroundings may. hi cm 
desirable Concrete stone may he rendered Impu 
vloua to the action of water or frost by the follow tin 
treatment First wash It thoroughly wlih n h << sofit 
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tlun of Castile map, and After rabbins In and drains, 
apply a aolutlon of alum. 

Hlnca the color of the concrete may not bn wholly 
satisfactory for receiving the shadow of the gun, the 
upper anrfare of our (tone may ba kept painted with 
lead pntut or with an lnaoluble whitewash 


ntmnmu. coloi wan tw o wit* aihmb 
caxinoai aoLUTioit, 

( nlnr manuracturlng to-day la carried out upon a 
vi rv large stale, and so oheaply that It has often been 
■ unaliloriMl quite Impracticable for the amateur to 
prepare hli own colors but one should bear In mind 
1 hut the colon bo produced are of absolute purity 
containing no adulti ration whatever Furthermore, 
there Ib not only an elementary knowledge of them 
lutry obtained hut a useful and valuable product, at the 
i oat or a very small outlay 

The following colon can be easily made without 
the use of special chemical vessels the one essential 
point being that all the water used should be Altered 
ao as to free It from organli matter and merhanlcal 
Impurities In the form of Iron rust and aomctlmen 
am all fragments of carbonate of lead obtained from 
the lead supply piping 

The following solutions must be made In clean glass 
battles, half a doien strips of glass half an Inch wide 
and tan Inrhea long and half a dnxen or moro of 
common glass tumblers and a few sheets of white 
blotting paper 

In the dean bottles make up the following rhemlial 
solutions 

1 Iodide of potassium 120 grains dissolved In 10 
ounces of water a label being placed thereon with 
the name of the rhemlcal 

2 Bichloride of morcury, 120 grain! dissolved In 
10 ounces of hot water and allowed to become ^shl - 

3 Two drat lima of nitrate at saetatC* of lead dis¬ 
solved In 10 ouncOH ot hot'water 

4 Half tuf ounce of protosulphate of Iron dissolved 
In 10 ounces of water 

6 Half an ounce of terrlcyenlde of potassium (red 
prusalate of potash), also dissolved In 10 ounces of 
water 

8 Half an ounce of bicarbonate of soda dissolved 
In 10 ounces of water 

7 Two drachms of nitrate of ellver dissolved in 10 
ounces of distilled water 

ft ' Half an ounce of bichromate of potash dissolved 
In 10 ounces of water 

Now having all these chemical solutions made pro¬ 
ceed as follows Pour Into one of the tumblers two 
or three ounces of the bichloride or mercury solu 
tlon, then add carefully half an ounce of the Iodide 
of potassium solution, stir well with one of the gloss 
strips when Instantly a beautiful deposit of scarlet 
vermilion will be formed 

He careful not to add too much Iodide aolutlon 
bcuiuee this scarlet vermilion Is soluble In a solution 
of lndlda of potassium which may become partially 
or wholly re-dissolved If this is tho case continue 
to add more of the bichloride of mercury solution 
when the precipitate will return Always have the 
munury solution In ritrit this will do no harm 
The pre< Ipltate or scarlet vermilion, la known 
(heiuliHllv an 'ortiite of menury 

Tho Iodine, whit b was chemically bound up with 
lKdaaslum was freed when the Iodide solution was 
lulled with tin. bichloride of inert ury solution there 
being a greator affinity between the iodine and mer 
cury than between Iodine and potassium hence the 
change. So Iodide of potassium and bichloride of 
mercury when brought together In solution form 
iodide of ptrnur/f and ihlorlde of potassium 

To purify the tolor bo produced all that la neces¬ 
sary Is to allow the prei Ipltate to subside pour off the 
rlear portion (this contains the chloride of potaaalum 
which la held In solution) pour upon tho precipitate 
some 1 lean water Allow It to aubaldr About four surh 
washings will mnnve the Impurity Then fold a piece 
t f white blottlug paper about ten Inches square bo aa 
tu form a quarter of tho sheet Open the fold, pour 
Into It the wet precipitate wash out the tumbler pour 
the washings Into the blotting Alter and place the 
blotting Alter Into another tumbler or Into the same 
one, lr moro convenient When the precipitate lias be 
come well drained II tnny be allowed to dry or bt used 
In a moist condition by adding a few drops of gum 
arable mucilage being well Incorporated with a bone 
or hnrd rubber paper knife npon a piece of ground 
glass, or when dry ground with a pestls In a small 
mortar, and UBed as desired The above description of 
Altering will apply to all the following colon. 

We lemon yellow Is made by pouring two or three 
ounces of the lead solution Into a clean tumbler and 
adding half an ounce of the Iodide of potaalum sola 
tlon Stir the mixture well the pale yellow prectpl 
tate being iodide of lead Wash the precipitate and 
Alter aa ter the vermilion 

1 -tenon chroma la made by the following mixture 
Three ounce* at lead solution Is pound Inter a tumbler, 


and two ouacso of the bichromate of potash solution 
poured Into It. Stir with a clean glass strip Tha 
beautiful rich yellow precipitate la chromate of lead 

The chromic acid of tho bichromate of potash has 
combined with ths load of the lead salt (owing to the 
greater affinity of these two bodies), so that chromite 
of lead Is termed, and acetate or nitrate of potash Is 
termed as ths result of chemical combination. Wash 
the precipitate and Altar as before, aliccyl using a fresh 
Alter paper for each precipitate Pure white or car¬ 
bonate of lead la mads as followa Poor two ounces of 
the lead solution Into a tumbler add about one ounce 
of the bicarbonate of soda solution a dense white 
precipitate of pure carbonate of lead la formed (white 
lead), the precipitate being washed and Altered as 
before Tu this case the carbonic acid, from the bl 
carbonate of soda has attacked the lead from the 
acetate of lead solution, carbonate of lead being 
termed and acetate uf soda. 

Prussian blue Is termed by tbe following mixture 
Take three ounces of the red prusalate of potash solu 
tlon In a clean tumbler pour Into this about three 
ounces of the protoaulphnte of Iron solution, Instantly 
a dense beautiful rich blue precipitate Is produced 
silr this well, the resnltlng precipitate Is Prussian blue 
In tills case the cyanogen that was combined In tho red 
prusslate of potash has seized tbe Iron of the proto- 
■ulphato and funned cyanld, of iron, while In the 
clear aolutlon, when the precipitate subsides Is held 
the sulphate of potash formed by the reaction This 
precipitate will take some time to subside Never 
mind this wash this precipitate as before when It 
will be found that there Is one of the Anest blue colors 
produced that It Is possible to obtain A beautiful rltli 
brick red Is made by pouring Into a tumbler four 
ounces of the nitrate of silver solution, then adit 
therein thfee oumes and a half of the bit hromate 
solution, stir this well with a glass strip stir It 
vigorously because the precipitate Is apt to be rat hoc 
coarso It stirring Is not wall attended to This pre- 
< Ipltate Is (hromato of silver a very permanent color 
Although the term brick rod Is given to It It Is more 
of a purple rad a mlor lu fact that lannot lie pro¬ 
duced by any other means By preparing the above 
colors ones self there Is not only great pleasure de¬ 
rived but a knowledge that <an only be obtained by ex 
pertinent. 


AW UTHMTIWS PAKABOZ 

In the demonstration of truths of a sclenllflc charac¬ 
ter, It Is somuLlines surprising to an experimenter to 



obtain result* seemingly opposed to what we conceive 
to be a natural sequence of means employed Think 
lug It may Interest some of the readers of the Bcien 
rim Amuucin I give the dotalls of a small appara¬ 
tus which 1 constructed some ume ago As shown In 
the accompanying engraving the device comprises a 
baseboard A from which rise two supports B B A 
hollow Bhaft O is supported at each end by mean* of 
screws D, threaded through the vertical supports 
Mounted on the abaft (7 Is a hollow drum £, consist 
lng of (wo aeml-cyllndrlcal portions eccentrically con 
ceded to form tbe offsets F at upiwehe sides of the 
drum These offset portions are open, and provide 
communlcadoo with the Interior of the drum bloae 
to one of the support* JB Is a box or air chamber O, 
through which ths shaft C runs The shsft c Is pro¬ 
vided with an aperture H oommunlcatlng with thn in 
terlor of the drum, and an aperture 1, communicating 
with the interior of tha air chamber Q An opening 

S provides communication with the outside air I 
have asked a number of persons to predict the rreult 
of rapidly rotating tbe drum In the direction of the 
arrow (which was dons In this case by drawing a 
cord wound on tb* shaft), and all have stated their 
belief to be that the air would be drawn Into the drum 
and would paw through tha shaft Into the air eham 
her leaning from tha aperture J in fact, the mult 
la a current in tha opposite direction, as can readily 
be demonstrated by holding a piece of paper before 
the opening J Tbe paper will be sucked Inward. The 
explanation, of oouree, U that tbs centrifugal fore* of 


lag p o wer bef ore thMpsrttwa'J'r-' -' 

' ' '' - 


ST IT I If )^ < 

Tha accompanying Illustration pictures * mediM of 
filtering tha water In a cistern so as W ffijdte It Bt for 
drinking This filter may be applied to any cistern, by 
simply filling tha cistern with stone or ooncrate in (UCh 
a manner aa to get an inverted conical or pyr*aaidSl 
bottom Tha device comprise* a basket A, adapted to 
Bt Into this conical bottom The basket la preferably 
made of sheet Iron or steel of light gage, and to pre¬ 
vent it from rusting should be galvanised, Tha basket 



a oirrui mm. 


should be attached by means of straps B to tbe pump 
pipe c A wire screen S Ate across the bottom of tbe 
basket, and la secured to the pipe O Just above the per¬ 
forated bottom set tlon of the pipe This forms a small 
chamber D In which the filtored water collects. Above 
the screen S are placed layers of Altering material, con 
slating Ant or roanie gravel over fchlch ta laid fins 
gravel and then a layer of fine sharp sand Above this 
a layer of charcoal should be placed, then a layer of 
nue sand a layer of coarse sand a layer of One gravel, 
and Anally a layer of coaree gravel Over this Is placed 
a coarse wire screen or perforated plate to keep the 
mass In place 

The Idea or tbta arrangement la to do away with any 
contamination of the water by Altering It only as It Is 
used Tbe wide lop or the Altering basket provides a 
large Altering arm while the apex allows aa small a 
volume as pomlble to stand In the Altar basket an,) 
become brackish In case of a long drought This small 
amount may be thrown away If It la found nnBt for use 
and froah filtered water quickly obtained, at the name 
lime keeping as large a reserve above the filter basket 
as the size of tha t Intern will permit 


a OLOO-OOZXXB HUT SBITUt 

The a rew driver hero Illustrated will be a welcome 
addition to anyone’s kit of tools, as sometimes In a 
close since one cannot turn a regular screw driver 
ellh any degree of satisfaction whereas with this 
screw driver by using first one end and then the other 
the screw 1 nn be lightened up nicely 

In use it somewhat resembles an angle wrench Take 
a piece of 14 Inch square tool steel, about 414 Inches 
long and beating It to a fair hast bend one end over 
and term a lip as shown at A, Fig 1 Then, turning 
It one-quarter way round (this is done ao that the 
other end dears the work when using) bend the other 
end and shape It as at B Dreaa up the blades with a 
nie making them slightly hollow back of the edge of 
the lip which should be a good 1/84 or t/*3 inch thick 
Then harden It at aa low a heat as possible, and tam 
per to a strong blue 

One need not confine himself to this size of steel. 
Tha device can be made lighter or heavier to suit 
various requirement*. 



& 1 ' 


Right here a word on the shape of a screw-driver 
Made may not be amiss. Host of tha screw driven 
the writer baa seen have lips of wedge shape as sholrn 
in Ft*. 3 When made like this they have a tendency, 
when in use, to climb out of the slot and damag e it 
*0 that It la difficult to tighten or loom tha serew. 

The Mad* should be made at la Fig. 3, *Mgtit!y htf , 
low back of the lip. When mad* til* way t! *#*-, 
catch la the bottom of th* atot and will not rManut' , 
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B ad la I 111 u or Xhort Win trDflh 

At the recent meeting of the British 
Association tor the Advancement of 
Science at Winnipeg Prof. Lyman, of 
Harvard University described his Interest 
lug researches on radiations of very short 
I wave lengths The radiations Involved III 
ordinary laboratory work are comprised 
between 6,600 and 2,800 of Angstrom b i 
ecale Schumann has demnnstrulod the|, 
| great effect of the atmosphere In limiting I 
| the spoctrum In the ultra violet region I 
By the employment ol lenses of fluorine I 
Prof Lyman has extended Schumann s re- 1 

1 searches, eiiper tally to the region betwoen | 

2 000 and 1 030 Angstrom which exhibits | 
peculiarities of great Interest. No visible 
hydrogen line was found between 2 000 
and 1 650 Between 1 650 and I 030 — 
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Only $3.60 delivered FREE 
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F FNCH AUTHORS have written many lively tales whkh, hocnu.cn of false 
conventional modesty, have been, until recent translations, unknown to tluiso 
who rood only English. Prudish modesty and unfair prejudice havi deprived 
us of the merriest and liveliest tales ever written Mauiwssanl was the one 
man in Frame who because of his environment and temperament, could write 
truly the roeli.dk venes of REAL PARISIAN LIFE so fascinatingly as lo nvet 
yesir attention to his merry tales, lo the exclusion ol everything else 
6 Mau p assa nt 's eveatful career gave him ideas, situations and local color for 
his unsurpassed stories. Strung In Imagination overflowing with natural en¬ 
thusiasm and passion In his study of human life and phnses of human conduit. 




— —-- ’ Bored The chemical effects of these 

SvTfcfoJlstrTtaii^^i" radiations of short wave length are very 
_J?": _ Intense Oxygen especially at low pres* 

shown that the photochemical aiUon of 

__ these radiations Is 25 times more Intense 

than that of ordinary ultra violet rays.— 1 

TYPEWRITERS, 1* Nature 



FOR SALE at alt leading BOOK, DEPARTMENT 
CTORBS and NEWSDEALERS In the United State* 
and Canada. H you- denier doesn't have It, write A 
direct to PEARSON'S AT ONCB before this 
Advertising EdWen I* exhorted. 
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rOBITT or 0ATIXILL WATIB lUmi 
The apntlal hiihtIb on the purification of water for 
the New York Board of Water Supply have been In 
vesllgaUng local condition* at the Aahokan Reservoir 
with a view to determine whether the surface noil and 
vegetation on the bottom and aldea of the Aahokan 
Reservoir ehonld be entirely ttlrlpped down to the 
day and (ravel, aa waa done In the larger rnoi rvoire 
of the metropolitan water districts of Maaaai hunettn 
or whether some other treatment to obviate deterlora 
tion during storage waa preferable It was eeflmated 
that the stripping of the noil would coat about I'i.OOO 
000 Meearn Haven and Fuller th< expert engineers, 
have dm Ided that the etrlpplng of i he Aahokan Rcser 
voir would not prevent tastes and odors In the water 
to a suffli lent extent to warrant the great expenditure 
They ronsldnred that aeration at a small frai tlnn of 
the coat of stripping the reservoir would n suit In bet 
ter water, and that perfeitly satisfactory water tan bo 
obtained by both aeration and flllrutluu whether the 
reservoir Is stripped or not It was rwommended that 
all the trees and bushes over the entire area be rut 
floae lo the ground and burned shortly befun the area 
is flooded and that all the stumps and roots be taken 
out, so that In raw, of low water they would not be 
unsightly They also recommend that nt the outlet of 
the reservoir a large fountain bo built where all the 
water drawn ont will bo thoroughly exposed to light 
and air 

THE HEW TOVBTEXH-IHOB HIT ABD HAVY 0DH1 

Great Interest attaches lo the new 14 Inch gun for 
the navy whlih has been delivered at the navy yard at 
Washington where It will bo rilled and the breech 
mochanlsm Installed On completion It will be shipped 
to the naval proving grounds at Indian Head Maryland 
for a test The (urapleted gun will weigh about 83 tons, 
its projectile will weigh about I 400 pounds and the 
Utter will he propelled by a charge of 3*5 pounds of 
powder The extreme range at maximum elevation 
will be more than twenty live miles As compared with 
the pr«Heni navy 12 Imh gun, this will be a far more 
powerful weapon It will penetrate any armor afloat, 
•t the most distant rangea at which arcurate aiming 
U poaalble The army has alto a 14 Inch gun of much 
lower velocity and power whlih will toon be tested 
at the Bandy Hook proving grounds The lower mui 
tie vehxtly 1 about 2 000 feet per second) of the 14 Inch 
gun will give II addIIIona) life over the 13 Inch gun 
After some eighty dlsrlisrges the rilling of the pres* 
ent 12 Inch gun of 2 r>00 fool-seconds velocity becomes 
so badly worn aa to destroy the accuracy In the case 
of the 14 Inch gun l he erosion It much lets and the 
gun will be serviceable for about 300 discharge*. 

TO HEW IBITMB AHD OXEHAH “ SEXASHOOOHTt.'’ 

The biggest Dreadnought of anal Britain and the 
moat powerful German vessel of the same type were 
pot Into the water on the same day The “Neptune," 
the English vessel, has a displacement of 10,150 tons, 
Will carry tan 12huh guns and twenty 4-Inch guns, 
and her total broadside will weigh 9,120 pounds The 
Oermaa “Dreadnought" "OstfrtesUnd” baa a displace¬ 
ment of 19,000 tons, will carry twelve 12-Inch gun*, 
twelve t-7-lnch guns, and twenty-two 4-lack guns, and 
ah* will deliver 14404 pounds la a stag!* discharge of 


all her guns. The most remarkable feature of tbs 
“Neptune will be the extraordinary power of ecu 
centrating the gunfire. The ten 11-Inch guns will be 
modnted In pairs In five barbettes. One barbette will 
be placed In the forecastle on a high level. The two 
broadside barbette* will be <m ecMIon, that ou the 
port side being more forward than the barbette on 
the starboard side. By a novel arrangement the sup¬ 
erstructure Is bridged over these two barbettes, both 
pairs of guns being fired ou either tide at onoc If re¬ 
quired Of tho two barbettes astern, one will be ralsod 
above the other so that all four guns can be fired 
direct astern simultaneously Tho broadside lire of 
the Noptune will thus be ten guns, the stern Ore 
eight guns, and the direct-ahead fire six gnus The 
“Ostfriesland,' on the other hand, has four of her 
twelve guns masked by the superstructure, and can 
fire only eight 12 Inch guns on either broadside Her 
end-on Are will be tlx guns ahead and astern 

A0OBLEBATI0H OT LORO-SKTAHOI I Trails tEBYIOB. 

Hitherto the trip from New York to 8L Louis has 
been a rather trying one Now, however, conditions 
are ameliorated by two through trains which make a 
schedule run from Now York to Bt. Louis In twenty- 
four hours The New York Central train loave* at 
2 45 In tho afternoon, and the Pennsylvania train at 
B 25 P M The Central s train 1* a duplicate of the 
"Twentieth (.entnry Limited, and the Pennsylvania s 
is a duplicate of Its eighteen hour “Chicago Flier" The 
Central train Is due to arrive In Bt. Louis at 1 46 P M , 
which allowing for the difference In time makea a run 
of just twenty four hours. The time saved la about 
five hours and both of the trains are luxurious In the 
extreme There are now seventeen trains dally each 
wsy on tho New York Central and Pennsylvania sys- 

THX LIBIT Of BAFID TEAHIIT 

if all mochanlial difficulties could be overcome nnd 
sufficient horse-power could be developed, what would 
be the minimum tlma In which paseengers could be 
transported say from New lork to Philadelphia? At 
first glance, one la apt lo overlook the fact that the 
freight to be transported Is not mechanical, but human 
nnd this Is a very Important factor In the problem 
because the safely and comfort of the passengers must 
be considered It I* really a question of starting and 
slopping that Imposes a limit on the reduction or time 
ii'Dsumed In transit A very Interesting discussion of 
the quesLlon has been received from one of the readers 
of the B< iKNTirn Axfjik i'l He points to the fat t that 
the quickest way lo gel from one place to another 
without shock or Jsr lx to travel faster and faster until 
half the distance Is covered, and Lhen to slow down 
until the destination Is reai hed When the rate or ae- 
<eleratlon Is Just suih as can be borne with comfort, 
the limit Is attained The effect on the passengers 
would be a continuous pressure against the back of the 
seat, of the sort experienced when a car la started and 
deuly for the first half of the Journey and then In or 
der to prevent them from pitching ont of their seats 
the chairs would havo to be turned In the opposite 
direction for the rest of the Journey during which the 
same sensation would be felt If an attempt were 
made to make the same time by any other method In 
volvlng uniform speed throughout the greater part of 
the Journey an unpleasant Jar or presanre would be ex¬ 
perienced In starting and stopping The highest speed 
attainable would therefore be proportional to the dis¬ 
tance traversed 

Our correspondent draws a fanciful picture of the 
railroad of the future, which wonld permit of suoh 
rapid trenail The trains would have to run in a 
vacuum to prevent them from being heated to Incan¬ 
descence by the resistance of the air Thoy would 
also have to be bold In suspension In the va< num tube 
through which they travel, for the slightest contact 
with the sides of the tube would result In enormous 
friction The cars might be held In suspension by the 
repulsion of opposing magnets on the can and tube 
respectively When thus Isolated, they could be pro¬ 
pelled only by the magic power of magnetism Under 
such conditions, the energy consumed In propelling the 
car would be qnlte low The running time e* such 
a road between New York and Philadelphia or New 
York and Boston would he a matter of a tew minutes 
The tlmt for each half of the distances oonld bo eaten 
1 

lsted from the well-known formula, ff =—* rt, where 
9 

f 1* the distance, here Mf tb# whole Journey, a tbs 
acceleration, or change of speed each second, and t, 
tho time In second*. Taking on acceleration of 11 feet 
per second each aeoond, which would bring to reft, ts 4 
seconds, a train moving at 30 miles per hour (44 feet 
per second) he finds that the time from New York to 
Philadelphia (IS miles) and from New York to Baton 
(190 mU*t) would be 9 minute* 44 seconds and 1ft min¬ 
utes 4 seconds rsept et! *sty. 

This may indeed bo considered the ahaotate Balt of 
rapid transit; for the p ern eng* r « would he traraUng 


each half of the dlctanoe one-third an fnri hit 0f dog9< 
foil through the ram* space under 0 df 

gravity "* 11 „ 

THE OTOE KALI Of TO CDUUHAH. 

It Is reported in Afrtoan papers that the original 
stons, of which the Culllnan wee e port too, ha* been 
found |n the Degression of the Kaffir* of the Magatt* 
tribe in Zoutpansberg. The dimension* Of this escood 
Culllnan atooe have been given a* 4.323 karats. 

This story has been denied by the Transvaal Depart¬ 
ment of Mines, and on official of the treasury Ik Pre¬ 
toria states that the origin of the legend con undoubt¬ 
edly bo traced to the belief that enormous quantities 
of diamond* were hurled by command of tb* celebrated 
chieftain’* wife Majatje during the Boer war Thee* 
diamonds became the spoil of the Kaffirs when they 
returned to Kimberley But these treasure* era lost, 
for the Kaffirs who burled them are dead and search 
for them hat been without result 

The possibility of finding still larger stones than the 
Culllnan In the toll of South Africa I*, however, hr 
no means remote. G A. Molengraaft, professor of min¬ 
eralogy in the Technical High School at Delft, re¬ 
cently stated that the Culllnan la only a portion of a 
much larger stotae, the original form of which can only 
approximately be indicated Four pieces must have 
been broken off from th* original stole by natural 
crystal cleavage, which la evident from the cleavaga 
planes Bach of these pieces must have been of con¬ 
siderable site. Accordingly, the natural sod planes 
(called “nljr In the language of the diamond workers) 
are only partially shown In th* Culllnan Moot of th* 
crystal planes are cleavage plane*. The original por¬ 
tion of the surface shows only a single octahedral 
fare, It alto has an Irregular curved front surface bear- 
ins some resemblance to the six facas of a dodecahed¬ 
ron and a very Irregularly formed cubical (hexabed- 
ral) surface In which the quadrangular Impressions 
can be recognised These quadrangular Impression* 
arc characteristic of minerals such aa diamonds, which 
occur In the octahedral form The Culllnan conglet* 
of a single crystal, there are no traces either of a twin 
crystal or of twin lame lie/, It Is completely transparent 
and colorless Its transparency can lie best compared 
with that of very pure Ice or with the complete clear¬ 
ness of the variety of opal known In the mineral king¬ 
dom as hyalite (principally consisting of silicic arid) 
It Is true that the Culllnan contains a few lmpurfttMl 
It. the shape of Inclosed grains, also some Internal 
cleavages of fragmentary character called “glessan" 
In the Dutch diamond trade but their situation It such 
that they do not Injure the value of the stone as a 
Jewel. In any case the Culllnan Is the purest of all 
large precious stones hitherto fonnd 

The question now arises whether there la a possi¬ 
bility of finding the pieces broken off by crystal cleav¬ 
age That they can be found It certain but It Is Im¬ 
possible to prcdlLt whether they are now In diamond 
mines or elsewhere The diamond Is formed, a* la 
known at great depths by the decomposition of Carbon, 
dissolved In tho molten basic plutonlc magma of th* 
earth iThe so-called blue-earth’ Is formed at * 
later period from this rock.) The carbon was than, 
under enormous pressure and at the very high tem¬ 
perature prevailing at these depths, deposited from tb* 
molten rock In the form of diamonds During the vol 
canlc discharges of tha masses of rock the diamond 
was forced upward with tremendous force and the very 
great friction to which the mare was exposed during 
Its passage through the crater shaft caused the cleav¬ 
age of the stone according to cryetallographtc laws to 
which we have referred It la therefore not lmpoe- 
xlble that the broken-off fragment* of tha Culllnan are 
erattered over a wide apace, and that they may one 
day be found on the surface of the earth, but It i* 
Just ts possible that they are atm reposing In the 
depths of the mines Blr William Crookes hot ale* 
lately expressed the opinion that the Culllnan Is th* 
smaller portion of an octahedron broken by crystal 
cieavage 

New applications of electricity ore being /U nc overe d 
dally but not every new appMchtlon is of as much lu¬ 
te rest or tmportanos aa one recently developed for 
purifying the sir of rending room*, theater*, and other 
do** plane* where large nambere congregate. Th* ap¬ 
paratus referred to la th* oaoto generator InetplM re- 
costly in the Chicago Public Library to purify or 
.mob 1 so the 10,090 cubic feet of air per minute that 
I* forced into the main reading room After th* In- 
rtoHottw of the Msnlxtng apparatus it was found that 
th* math reading room was completely deodorised, th# 


odor which for yean had *o thoroughly permeated rill 
papen, books, furnish tug*, etc, to this large roetn. 
The freak Sterilised "mountain" air in the room tar, 
duced the humidity during the hot, oppre ra t ve daytaf 
summer, and greatly increased the oorifort of th^ raadh 
era and employee*. The ksstallsdied reader* lfimr,tuK- 
taltoUhg of an books, perfodfafiM.-papm* ett * 10s- 
QhriTik taokn, rnAm. ^ j g 
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ttn, and It Is said to ko aatlraly RceesgfaL 


Tfcs pwi shop* at Us MwlfUli Railroad Com- 
pur at Altoona, smploying 13,000 man, in now work- 
tnf foli time. TUi U tfcs first time since the financial 
dARraaritm of 11*07 that nil departments of the peat 
shojta have been operated. 


A am rtt- J - WJ ~t »Uoy can be produced by melting 
together SO pounds of tfn and 60 pounds of sine This 
gives a hard alloy if a good grade of sino is used 
Two pounds of bismuth will render it very fluid and 
e&abJe it to be poured at a lower temperature 


ITosfc is being pushed on the Cape Cod Canal A 
Mg granite breakwater la being constructed in Cape 
Cod Bay to protect the end of the canal and furnish 
anchorage for shipping. At the other end. In Bus¬ 
tard a Bay, work Is also proceeding at a fair rate 


A new trolley car is being experimented with in 
New York city The new car is operated by gasoline, 
and It also supplied with an electric equipment In 
the event of a blockade or accident on the road, the 


be run by gasoline. Riding In the car Is very much 
like riding in an automobile, there being an entire 
abaanoe of the ]erk which la so disagreeable In elec 
trio care. The radiator le on the roof 
A tweety-four-hour test of the ‘ North Dakota” at a 
12-knot speed was finished November 7th The con 
sumption of coal and water waa well below the gusr- 
finteed mean amount The consumption tests of thin 
battleship are therefore In keeping with the remark 
able speed shown In her special mtlo trial a. It has 
been found tbat her turbine engines have developed s 
greater top speed and generated power for a low 
speed at tear expense for coal and oil supplies than 
did the reciprocating engines of the "Delaware " 


Tbs Board of Katlmate of the City of New York has 
approved the action of the Public Service Commission 
In awarding contracts for the construction of the 
Fourth Avenue subway in Brooklyn and work on thla 
very much needed Improvement will proceed at once 
The contracts were sent to the Board of Estimate over 
a” year and a half ago, and have boen held up ever 
Since. As the bnlldlng of subways under the best 
conditions cannot keep pgee with the Increase In popu 
latlpn. It Is to be hoped that there will be no suth 
senseless delays In authorising future subways 
As exhibition was recently made of Mr Louis Bren¬ 
nan’s monoroll car which. It will be recalled, Is held In 
upright position by means of gyroscopes. Since the 
first announcement of his Invention, Mr Brennan has 
bean at work developing the car to practical dimen 
slons and the present model Is large enough to contain 
forty passengers. The car waa operated both on a 
straight and a circular track, and maintained Its oqul 
librium perfectly Bo sensitive was U to the shifting 
of the canter of gravity, that when the passengers all 
crowded over to one side, the car Immediately righted 
Itself and maintained Its borlsontal position. Mr 
Brennan overcomes the precession by means of fric¬ 
tions! devices acting on the gyroscope wheels. 


The Baldwin Locomotive Works hns Just completed 
for the Atchison, Topeka A Santa FA Railway the 
moat powerful passenger locomotive now In use Apart 
from Its tender this locomotive weighs 376 460 pounds, 
and is 66 foot long The tender carries 12 000 
gallons of water and 4,000 gallons of oil, which will 
bo used aa fueL The length of the locomotive and 
tender is 106 feet The tractive power of the loco¬ 
motive Is 63.000 pounds. There are live pain of driv 
Mg wheels, 73 inches in diameter, working in sets 
of two, the locomotive being of the MaUot articulated 
trpe. The locomotive (s the first for passenger ser¬ 
vice to be built of this typo, and Is the first to combine 
feed-water heater, superheater and re heater in one 
mhehtoe. Its firebox la built on an entirely new plan 
which eliminates stay bolts. 


Tho October Engineering Revtdw gives an admirable 
Illustrated account of the progress of work on the 
las Algal* aqueduct, now about half completed It 
Is probably UtUe realised, away from southern Call- 
forhla, that this la by far the largest hydraullo engl 
passing work low la progress, with the exception of 
Ika Panama Oanal It speaks well for the courage of 


tks people of Los Aagslss, and their faith In the ft 
of their dtp and district, that they should mee 
1s t ma ss undertaking tbs serious problem 
w^ 1 ** water supply osupled with a growing po 
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Scientific American 

ELECTRICITY. 

Tbs etty of Baltimore Is evidently favorable to mu 
hlcfpal ownership The problem of lighting the streets 
is being Investigated In September, 1810, the con¬ 
tract for lighting the city expiree, and hopes are enter¬ 
tained that a municipal plant will by that time bo 
ready to furnish power for the street lamps 

Following a teat of gsi-electric motor care betwoen 
Manassas and Blrssburg, Virginia, the Southern Rail 
way Company has bought two of these care from the 
General Electric Company Each ear la equipped with 
a pair of 100-boree-power motors operated on s voltage 
of 800 The current Is generated by an 8-<.yItnder gas 
engine The care are 65 feet long and will aunt 62 

The Third Avenue Railroad Company of this city 
Is experimenting with gasoline-elect t le power on Its 
126th Street croeatown line. The requirements call 
for a car which can run up a five per cent grade and 
which can maintain a schedule of eight miles per 
hour with ten stops per mile. Bo far the restillR have 
boon very satisfactory, the car has BucreaBfolly run 
up an eight per cent grade and Is keeping Its sthedule 

The saw Blai ketone Hotel in Chicago Is provided 
with an unusually complete electrical equipment In 
the kitchen particularly extensive nn Is made of alei 
tricml labor-saving devices. There are electric dish 
elevators, dish washers, vegetable parcre, dough mix 
ere, silver-polishing machines etc The laundry of tho 
hotel Is also completely equipped with olcctrltnlly 
driven laundry machinery of every description 

Bstore the advont of the metalllc-fHament street 
lamp gas lamps were largely used In English cities to 
Illuminate the side Btreets, as the requirements did 
not justify the use of flaming an, lamps. Vow the 
gaa lamps are giving way to the metal filament lamps 
whirh afford a considerable saving Nearly two thou 
sand slds street lamps at Marylubone have been 
(banged from gas to electricity, with the result tliat 
37 600 has been savod 

The Railroad Commission of Indiana lias been order 
td to Investigate the varlons types of headlights for 
locomotives and when the beet uue lias lieen dlscov 
erod, to require the use of this headlight on every rail 
road In tho State Tho tests have recently been under 
taken near Avon Ind to determine tho relative clfl 
cioncy of oil and olectrh headlights The effect of op 
posing headlights, the distances at which ohelrucllons 
on the track could be di li-ctcd and the effec t of oltse rv 
lng Mlgnals were Investigated, but as yet no remilu 
slons have been reached 

A asw form of electro-magnetic clutch has recently 
been devised In which a stationary electromagnet Is 
used to draw tho clutch members together Into frlc 
ttonal engagement The magnet coil Is placed between 
flanges formed on the two members of tho clutch and 
when It la energised It attracts the clutch members 
with sufllrionl force to permit one to drive the ollur 
When the current Is cut off, a spring serves to sepa 
rata the clutch members. Tim tuh miLage of this sys 
tern lies In the fact that the magnet does not come 
In contact with tho parts 11 actuates 

Tho Blsctrlo Railway Journal calls alti ntlon to tho 
many problems which arose In modernising the trui 
tinn system of Bombay As the avi rago dally lnconu 
of tha Inhabitants Is but 25 cents, flvo-oent fares are out 
of lbs question The fare 1 b two rents far a sovsn uillo 
ride, while the average fare Is one anna or one and 
one-third cents In order to withstand the ravages of 
Insects special varieties of wood had to be used In 
the care and track system Even the overhead sys¬ 
tem had to be modified so as to permit of tho passage 
pf the tall Bbrlnea used by the natives In their religious 
pageants 

Practically all the coal consumed In Brazil Is Im¬ 
ported As a consequence the cost of fuel Ib very 
high and this has done a great deal to prevent the 
growth of manufacturing Industries. However ad van 
tags Is now being taken of the water power of the 
country A recent consular report points out the de¬ 
velopment of hydro-eloctrlc power systems around Klo 
do Janeiro, showing that many manufacturing con 
corns are changing from steam to cle< triclty and It 
Is hoped that the Industrial development will be large¬ 
ly Increased because of the greater advantages and the 
economy of using electric power 

The new articulated electric locomotives of the 
Pennsylvania Railroad for service in the New York 
and Long Island section virtually are two sopareto 
locomotives coupled together The motlvo power com 
prises a pair of t,000-horse-power direct-current Inter- 
pole motors, whtoh are crank-conn or tod to the driving 
wheels. The locomotives are required to start a 660- 
ton train on a two per cent grade and must have a 
tractive effort of 60,000 pounds Although a speed of 
sixty miles per boar was called for In the specifica¬ 
tions, the locomotive now under test has made seventy 
two miles per hoar. The weight of the locomotive Is 
i l*EM0lW«R4fir 


SCIENCE. 

Lieut. K 11 Uhncklctun who returned from nn 
Antarctic expedition early Ibis year, after mulling a 
bolnt within ill miles of the pole, has been knighted 
by the King of England 

Arrangements will shortly be made by the Austrian 
government for the public sule of radium for medical 
and experimental purposes The total quantity of ra¬ 
dium which has been thus far reentered for scientific 
use throughout the world Is i-silmatcd not to exceod 
a quarter of a pound 

Tha Harvard Observatory announces that a photo¬ 
graph of tho spoctrum of Morehouse s romri tsken on 
Novimber 17th 180H with an eight Imh tch scope 
(bows six broad bright bunds rtiese bands appear 
to coincide with the hydrogen lines zeta epsilon, 
delta, gamma beta and the strong bright band at 
wave length 464 to 4 it ilinnu t< rlsllr uf sperira or 
the fifth type 

TanUlum Is n rare metal of slight linimrtunrv 
the only praithal uso to with It It Is now known to 
br put being In making llJant nts fur Ini andencint 
chi trie lamps The eftlclemy of the lanlnlmn lamp 
Is greater than Lhat of the cat bon lamp but some 
what less than lliat or the lamp with tungsten Hla 
nient As more flum m 000 tllannnla of 2(1 laudle- 
power can bo made from a pound or tantalum the 
market Is not laigi II is at pnsent probably sup 
piled by rich manganntanlalnli s from western Aus¬ 
tralia No tantalum minerals are known to haw been 
piodund In the United Btuti s In |tOR ai cording to 
h L. Ill se whom re|s>rt on various rare mclals forms 
an advance iluiplit or Mini rat n sources of tho (Initial 
Hinton enhndnr rear 1*108 published by the Geological 
Hurvey The tantalum usrel in the insiiiiruitine of 
iHinps In IblB country Is made in Germany and Im 
|x rled at a (oet of 3 mi or more a pound 

A great daylight meteor of October Cth was observed 
by many pusons In various parts of England The 
particulars to Imud uru not very dellnlk and It Is 
scarcely possible to lontpuli the real path of the ob¬ 
ject From a comparison of aboiil fifteen ill si rlpl Ions 
W F Donning stales In Nature lliat tlnri set iiih Utile 
doubt thnt the nnleor moved In a dlmtlou Train south 
to north owr Rending Thame and on to a termina¬ 
tion near Market llurborough Tin radiant isjlnt was 
lit Iso and It Is hoped that inure ohm vuttons of an 
exact ihuraricr will Is supplied The skv was dear 
over n largo vxlint of hnglund ami Itundmls ul tier 
sons snw the meteor though onl> u small proistrLIoU 
of that nitnihir have n ported Hull iiIiim i valluns The 
great daylight meteor of I'tflu laminty nth was dl 
reded from Aqulls that of 18**I February Mb moan 
a tod Trom Hitriuhre IL Is seldom that meteors appear¬ 
ing at aucli Untie tan Is suifahli ols-nved ns the 
sky dots not afford ally refemice ubjiils suth as Is 
tarnished It) the stare ul night. 

Before titular Is stilijedcd to prtservntlvc Iren! 
mint It Is (listotimry to riiimre lit. lurk mires tills 
Is done very thoroughly liowirer isitduH or thu Inin r 
bark will remain on the wood l ntil nceitlly It does 
not sot in to luivo then rtnll/cd tltni this bnik pre¬ 
sented a vt ry Glutiml hlndriinre to Hie penetration nf 
irtoeole The same thing was dlscnvinsl by the man 
agdmnl oT one or tin largt nemoting (cmipanhs In 
the South and stijm wen ltiiitn illutdv tukt n lo see 
tliut every liurthhi oT bark wa n mured front piling 
and ollur !’inhere Whlh It lh probnhli that the bark 
or all sites lea la not as rrelslunl as that of pint It Is 
not known how thi dim mil sissies rank In thla re 
sprit In the ireosoli trial me at or limb, re it la 
rarely IhiL the i nil re stick Is pelidmtid by thi pre- 
atrvallvi Thi value of llto tnntinent iniisists largely 
in tbo irearing or an exterior Hnilsiptb /one iiniiiinl 
Util untreated Interior (srrtlon IT this mild /otti be 

IraL 

Recent Investigations b} the T lilted States fleo- 
loglial Survey hdvo shown that oxygdt so esse dial 
to all life Tonus In coal an Impurity lhat In almost 
aa Injurious bh the ash ronliDt Oxygen and ash nrn 
of very nearly i qua! negative value n-dt Is lng prob 
ably a IlLlIn more Injurious in moat ronls l In ealnrltli 
value of riialH lu gem nil la Indliatc-d by I lie balume 
between ths tdnl rarboit cm the one hand and tlni 
sum of the two great Impurltlne oxygen nnd ash on 
tho other The preriltal application of these stall 
menta appears In eonslderlng thn effect of the < ximsure 
nt roal to thi wiullnr Tho weatlmrlng nf the tower 
grades especially lignites, bituminous coals nnd pen a 
ts marked by tho at cession of oxygen whit h Is taken 
into eomblnatlou This Increase of the oxygen run 
tent permits a calorific doth lenry which nn aiconnt 
of the high antlcalorlfle value of oxygen Is nrten 
serious. It Is possible that In many taaes innslderable 
Increase of oxygen and consequent lose or rffli lent y are 
Buffered by the lower-class fuels betwein removal Trout 
the bed nnd consumption and It la prnbnbh tbat In 
tho anb-bttumlnaus coals and more espednlli In tin 
lignites, oxygenation begins Immedla oly utter the 
cool Is blasted from the face In the mine 
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Of the ninny rriv.nl application* of concrete to the 
bulldlnR Industry In thla country, few. If any, hero at- 
traded inure attention than the proceea Invented by a 
Dch MolniH loan, man for the manufacture of ensm- 
i It (I com retc block* A machine of gigantic 
propnrlionH performs the many operations 
through which the block passes without the 
sld of the human band, turning out 10 000 
in rfw t blocks In eaih day of ten hours, each 
urn an end duplicate of every other In 
form and color 

The machine la IS rent 8 Inches In height, 

17 feet In length, S feet In width, and 
weighs ovor 70,000 pounds. In the aecom 
psnylng Illustrations a man Is shown stand 
Ing beside the machine. Thti comparison 
gives a good idea of the machine's great 
alts 

The proceea for the manufacture of the 
bloikK as before stated la automatic from 
Unit to lest The raw material, including 
cement sand, and gravel (or crushed 
stone), Is flrst screened, and then workmen 
separate the aggregates into several sties 
to eliminate voids and give added strength 
to the finished product 

The Ingredients are then mixed dry, after 
which a sufficient quantity of water is added 
to bring the mixture to a proper consistency 
This mixture Is then fed Into an agitator, 
where it Is kept under continual motion and 
permitted to flow Into eight individual scale 
hoppers, each weighing the exact amount 
of material required for n single block. 

Then In notion those hopper* are dumped 
through receiving spouts Into the mold* 
which form the block, these being prepared 
Ut advance for the reception of thla ma¬ 
terial 

While the above process la going on, a 
similar one for the preparation of the ma¬ 
terial forming the enameled part of the 
block Is taking place In another part of the 
machine. Thla also starts by taking a dry 
mixture from Individual bins, and measur¬ 
ing It automatically In a receptacle known as the re¬ 
serve tank At this time also tho proper amount if 
coloring matter is added, so that blocks of a uniform 
shade may bo produced. 

Any color or combination of colors may be used, and 
Ho matter whether one, one hundred, or one thousand 
blocks art made, the same shade Is produoed In each 


Water le next added after being automatically meas¬ 
ured, and from the reserve tank the material Is dis¬ 
charged Into a receiving tank, a part of the machine 


A eUmirt iw 

proper with which are oo na e c to d sight di potag wpa 
conveying the material In a tlgaU for* to tba indi¬ 
vidual molds. 

The mold* an now ready for the body material, 
which baa been In preparation as already described, 
and with the nest movement of the machine an Inti¬ 
mate association is effected between the two by tb* 



pb'i ■ 


Tb* muetMtlou kkm tho m a n h to o to .eonfeftai 
rotary carrier congfstto* of thirty m*a- fmn * t to nh 
containing eight individual molda. At each tooeetoMt 
of the machine several of thea* molds are norirtn* 
tarial at various tied points, on* gum the s mtmsHng 
material, on* the body material, While a. 
third la submitting to the tremendous pen* 
snre which unites the two. After to* agr 
plication of tola pres sure , the next motto* 
delivdto toe Mock* contained to one tool* 
frame upon to* pallet as described da* 
where. 

Anyone familiar with the p r oce ss of man¬ 
ufacturing clay brick will readily realise too 
tremendous saving of time and expense a* 
oompUsbed by this process of manufacture. 
It has been estimated that the oost of sort¬ 
ing elay brick for quality and color la pot 
leas than |6 per thousand This work of 
course (a entirely don* away With, aa the 


form as to else and shape, and there ean be 
no variation In color. 

While especially designed tor the manufac¬ 
ture of Mocks, this to not to* only function 
of the machine. Tile of various shaped, 
sites, and colors are also produoed by It with 
equal fadlity 

Though not in general use thus tar owing 
to the Inability of the manufacturer* at too 
present time to supply the demand, the ma¬ 
chine has nevertheless received exhaustive 
teats, and to each ha* given entire satisfac¬ 
tion. As for to* material It produces, there 
can be no doubt as to Its becoming popular. 
Our forests are rapidly disappearing, stone 
to prohibitive because of its expense, and 
tbe prospective builder tarns with satisfac¬ 
tion to this comparatively new material, 
which recommends itself not only because 
of Its cheapness, hot because of its great 
tasting qualities. 


a oofioun uoex KAOHtn wauHiva 70,000 rorma. 

enormous pressure of 8,100,000 pounds applied to pro¬ 
duce perfect cohesion 

The molds move forward until they reach the re¬ 
leasing section of the machine, where toe blocks are 
ejected, eight at a time, upon a pallet and loaded Intact 
by workmen upon a car especially const rooted for the 
purpose. 

They are now conveyed to suitable storage, where 
they are allowed to season, no burning being required 
Nature finishes the work by a proceea of crystallisa¬ 
tion, which gives each block a perfect surface without 


[The correspondent who sends us too 
photograph of an engraving from which toe 
accompanying Illustration of the “Roanoke” to repro¬ 
duced, by)levee that thla UnltM State* warship to en¬ 
titled to be considered as the prototype of toe modern 
'Dreadnought- We doubt if any early vessel can be 
quoted aa having a stronger claim to be regarded as tba 
first warship of tots type.—Bn.] 

To to* Bdltnr of toe Bcixirrmc Aussie** 

In tbe battleships of toe "Lord Nelson" clean of 18M, 
toe British had oome to about the limit of their tor 
termed lets battery, which consisted of ten »X-lnch 
guns, these being substituted for the four • 2 and tan 















"Sfet'itotftta *n."<*M* mms**. tbn* 

*«•» prevfca*. IttfttawM yoor thay alao launched 
JlMfcttto “afl-iriw-gda" akly, tho “Dreadnought," by 
fkj. * Mask hu MtnatnitM In thalr place 
•ft iMfiab goes, and adding U*oa U> tho four ll-lnch 
whk* the otter two nlipiw already bed, mak- 
b| UH li it. u< planing them In pain in live tup 
pi <mm I* Um akip that in three ysara hu 
revolnlioiHaad Um navis* of the world, til of 
Whom ere now trending tbfa due known u 
"Dreadnought*.” Bat mi not tbi* Mu of the 
“altblg-fnn" *U» takes* from one that wu 
first prodneed In the American navyT 

31i* definition of a “Dreadnought,’ u I 
oadrrstasd it, la an armored ship with a high 
freeboard, carrying only gun* of the Urgent 
oeliber la uee, theaa arranged on one deck in 
pain and in armored turrets, thj number of 
turrets not bslng rastrlctsd nstnessrlly to five, 
oan bo one more or dm leas according to the 
tmigi of the ihlpt 

In ltd there wu a steam frigate built by 
the United Btatee at the Gosport nary yard at 
Norfolk, Ve., and called the “Roanoka* Bbe 
wu MS feet la length, with a breadth of 61U 
feet, and a depth of M. Her machinery wu 
built by the Tredegar Iron Works at Richmond, 
va, and con* Is ted of a pair of trunk engine* 

With cylinder* 73 Inches diameter and 16 Inches! 

Stroke. 

This frigate wu anchored in Hampton Roads 
at the time of the battle between the •’Monitor" 
and “Merrlmsc.” After thin fight, which in 
traduced to the world the resolving armored 
turret with Its pair of heaviest guns afloat (15* 
lack • mooth-boroe) she wu taken lo New York 
and rated at the Brooklyn navy yard Her 
mutt and Mils were removed, her tides were 
armored, and the wu equipped with three 
Rrlcoeon turrets at the Novelty Iron Work* In 
1863. Bach of the turrets contained a pair of 
the heaviest aunt In use, end they were placed 
fore and aft on the center line of the vessel, 
which Is the arrangement of the turret* on 
American "Dreadnoughts." The vowel had no 
maata and no secondary or auxiliary battery, 
only the "all-blg-gun’’ armament 

It teems to me that the "Roanoke" compiles 
in every wey with the definition of the modern 
’■Dreadnought’’. that the Idea of the "Dreadnought" 
WU tint developed In her, and that aha teas the flrit 
“Dreadnought”—or In other word* the great -Dreed 
noughts" ere developed “Roanokea ” Their arrange¬ 
ment of gun*, armor, and turrets la from her The 
“Roanoke” had no military or skeleton mute or rapid 
fire gsns, these at that time not being neoeaaary, u 
wireless telegraphy and torpedo boats were not then 
known. 

The American navy had the first steam vessel of 
war and the first 'Monitor." and should It not be 
credited with the first “all-blg-gun’’ ship, the “Roan 
Ok*," of which the "Dreadnoughts” are but an enlarge¬ 
ment of tha earns Idea? I Inclose a photograph of the 
“Roanoke," taken from n Urge lithograph made for 
the Navy Department, and presented to me by the 


Amwteftn 

AaaUUat Secretary, O V Fox, with a number of others 
in IMS. WElijah Boasuii Wrevolt. 

AUeahu rst, N J 

rOWXR OTMATOS 101 HTUUIAIr-OONlVfTIOg 
A strikingly novel Instrument, the Invention of Prof 



Interior detail* of the Indicator 

N Monroe Hopkins of the George Wuhlngton Univers¬ 
ity, U pictured In the accompanying engravings. The 
instrument Is a combination power Indicator and pro 
olslon speedometer without a flexible shaft, and when 
the equipment Is lnstallod upon a stationary engine, 
automobile, motor boat, or aeroplane, shows what the 
cylinders of the engine are doing separately or to¬ 
gether, which, If any, cylinder Is missing, the power 
of the engine and the conditions under which It is 
doing the moat useful work, how to adjust the carbu 
reter perfectly when the engine Is Idle as well u under 
load, speed with absolute precision from 1 to SO or 
100 miles per hoar, and mileage, and the revolutions 
per minute of the propeller In aeroplane and marine 
work 

The Instrument Is an original application of tho fact 


that an electric current is produced by the simple heat 
tng of the Junction of two dleslmllar metals, and the 
magnitude of the current so generated la proportional 
to the Junction tempt rnture 

Ordinary thermo-couples aa evolved by Becquerel, 
and used for general temperature measurement In the 
arts and science*, would never "live to operate under 
the high temperature and liecullar chemical 
conditions In a gnsollne engine cylinder, be¬ 
cause they would become so heated as lo pro- 
Ignite the charge and tause the gas engine to 
buck, bitch, or back fire and In addition would 
become brittle and drop apart either through 
oxidation or the absorption of carbon after a 
Bhort period of use Actual temperature meas¬ 
urements by means of thermo-couples or tber 
mometers muiil not be made In gasoline en 
glne cylinders 

Prof Hopkins s theriuo-< ouples are of orig¬ 
inal construction and are designed to glvo an 
Idea of the temperature In a gasoline engine 
without actually attempting to measure It, Hla 
Instrument faithfully and continuously shows, 
by modified temperature readings, the working 
conditions of gasoline engine cylinders. The 
thermo-plugs give the same electrical pres¬ 
sures after 50 000 miles use on an automobile 
as when first applied 

One of the Illustrations shows a sectional 
view of a combination firing and Indicating 
plug The thermo-couple may be seen at A 
It consists of sporial alloys drawn Into wires 
surrounded by macslxo metal tubes closely fit 
ting the wires and adjustably receiving them 
These metal tube* are connected at their upper 
ends through the agency of heavy metal lugs 
connecting with the binding posts and dissi¬ 
pate the heal by conducting It at a predeter¬ 
mined rate away from the tip of the thermo¬ 
couple within the engine cylinder to the bind 
lng posts without All plugn are calibrated and 
are Inton bangeable The adjustment In such 
plug being obtained by sliding the thermo¬ 
couple wires through the heavy metal tabes to 
a greater or leaser distance Into the engine cyl 
lnder Stuffing boxes screw on to tbe top of 
the metal tubes making a gaslight Joint be¬ 
tween the thermo-couple wires and said tubes. 
In practice they protrude beyond the lower 
end of the metal lubes about 3/B4 of an Inch. 

An snglne should have these specially eonstruotad 
thermo-couple* In each spark plug They may be se¬ 
lectively or collectively connected with an electrical 
Indicating instrument which gives an accurate reading 
of tho currant delivered by one particular cylinder or 
by the combined cylinders if the spark plugs bo con 
nected In series 

There Is a switch on tbe Instrument for obtaining 
separate or combined cylinder Indications The In 
strument has two scales the upper a speed scale and 
the lower a power scale On tbe aw llrh there Is also a 
speed contact B which connect* a small magneto-dyna¬ 
mo with tho Indicating Instrument and el« trlcal cur 
rent Is furnished In dlrwt proportion to the speed at 
which the dynamo is driven In addition lo this ram 
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hlnatlon Hpeodomuter and dynamometer, Dr Hopkins 
Iiiih ulsu Invented an electric 
and twhomutcr of (treat aemttl 
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The interval! ol time between the date* of the eclip¬ 
ses or the aun and moon this year, which occur alter¬ 
nately, Illustrate the effect of the rota¬ 
tion of the plane of the moon’s orbit In a 
direction contrary to her orbital motion. 

If this plane moved parallel to Itself, 
there would never be more than two 
eclipse seasons In the year, and eclipses 
would oocur when the earth would be at 
or near oppoalto points in Its orbit, at 
average intervals alternately of a little 
more and a little loss than ala months. 

This Inequality, due to the eccentricity, 
would evidently disappear If the line of 
nodes were always parallel to the axle of 
the orbit. 

Fly. 1 Illustrates the rotation of the 
moon's orbit between the months of June 
and December this year The lines nn' 
and WIT are drawn parallel respectively 
to the line of nodes for these months 
The anyle included between them Is about 
9 degree*. The arrow A. shows the direc¬ 
tion of rotation of the orbit, the arrow a, 
that of the moon's motion The rotation 
of the line of nodes Into the position NN' 
obviously will briny It Into coincidence 
with the mdius of the earth's orbit nt nn earlier date 
than the line hr', which will coincide with the orbit 
radius when the earth has reached the opposite point In 
its orbit. 

The eclipses of both the sun and moon In June oc¬ 
curred when the moon was In that part of her orbit 
which was above the plana of the ecliptic The eclip¬ 
ses In Novembsr and December will occur when the 
moon will he below that piano. In order to show this 
clearly. It le necessary to represent the moon's orbit 
on a scale very much yreater than that 
of tba oarth's orbit, only a portion of 
which, Includlny perihelion and aphelion. 

Is plotted The position of the earth Is 
shown for the dates or the ocllpsoe on 
June t d 13 8 U. and 17 d 11 G h . also 
for November 28 d 20 78 b. and Decern 
bet II d. 816 h, Greenwich mean time. 

Since the diameter of the moon a orbit 
Is leas than a half a million miles It 
would be correctly represented In the 
plot by a diameter a little less than a 
third of the linear eccentricity of the 
oarth's orbit (=«) The dimension has 
been magnified forty times. In order to 
Show the earth's and moon's orbit radii 
and the line of nodes clearly, which would be lndls- 
ttnyutehable by the smaller scale It should be noted 
that In magnifying the moon ■ orbit, the reliction be¬ 
tween those lines Is not disturbed, that la, the anylea 
Included between them are preserved In the draw 
tny the diameter Is enlarged sufficiently to show that 
on June 3rd, the date of the first lunar eclipse this 
year, when the earths and moon's orbit radii were 
projected In the same line on the plane of the ecliptic, 
the moon was approaching the deacendlny node s', 
and was above the plane of the ecliptic. On June 17th, 
the date of the solar eclipse, the plot show* that the 
moon had recently passed the ascending nods s but 
her distance was so far from the node and above the 
plane of the ecliptic, that while the eclipse was cen¬ 
tral, the moon's shadow waa projected on the earth 
very near the north pole. 

On November 26th the date of tbo total eclipse of 
tbs moon, ths plot showi that ths moon will be below 
the ecliptic and approaching the ascending nods N 
On December 12th the data of the partial eclipse of 
the aun, the moon will be below the ecliptic and will 
have recently passed the dascending node N' The dis¬ 
tance below the ecliptic will ho so great, that the 
eclipse will be visible principally In tha region of the 
eonth polo. 

The enlarged plot of the moon's orbit shows the 
position of the moon at Oreenwloh noon for each day 
from November 21st to December 18th, and also at the 
dates of the eclipses. On Novembsr Mth, when the 
moon will be near perigee P and very nearly a mini 
tnbm distance from the earth, the will come wholly 
within tha earth's shadow On December 12th the en¬ 
larged plot shows more dearly the great distance be¬ 
tween the moon and the node at the time of the odlpss 
of tha sun These plots may be oompared with those 
.printed la the Scikrtitic Amxsioa* for May 15th, 1 M» 
, '("The Lunar and Bolsr Bdlpaes In June, IN*"). Figs, 
1 ihl f arw projections of tbo earth on a plane parallel 
MI Its ads, and perpendicular to tha plane of the eetlp- 
i on the plans of the ecliptic drawn 
y Intersects the earth'* orb* 
h reaches * fibs date* of tha 
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summer sad winter solstices, in these projections lees 
than one-half the visible hemisphere is Illuminated 
between the autumnal equinox and tbo printer solrtlce. 

The direction In which the eclipse of the now will 
be eeen, Fly. 1, la shown by the arrows. It win be 
visible at Washington, the beginning visible generally 
In North and South America, and northeastern Asia, 
the ending generally visible In North America, north¬ 
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Upon InvegUghttfia |t *re fbwdtltot tt 
rise coo* ha ahead entirely dBpMfffeS 
lot a change In the latitude. Dr, KSttaae, 0 
In lttl, Made the 1 
tuds of the Berth) Observatory h 
the period over which his ol 

steps wen Immediately taken by this $ 
ternationel Geodetic Aeg arl n tl cSt 
the reality of ths announced 
Through the qo-opendqn of the pbeafth* 
torlee at Berlin. Potsdam. Frege* and 
Btresburg, observations for latitude waho¬ 


over a year _ _ 

In showing a minute hut appTeCtuhlq 
change In the latitude- In order U 


*4n at the 
i Houojttfa 


n the opposite aide of the eartb from 
«• that If thp to«- 
t at the Bmopsna 
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plate demonstration of the reality of tUS 


western South America, eastern and northern Asia, 
and Australia. 

In Fig. a the arrow shows tha direction In which 
the eclipse of the sun will be seen. The limit of vlsl 
blllty will Include a very small part of Australia Nsw 
Zealand, Tasmania and the 8outh Shetland Islands. 


Why the Pole shine. 

It is well established that, at least during historic 
times, no changes of any considerable magnitude have 



DIUOTIOX I* WHICH XCLXTn* WILL U UU. 

occurred In the latitudes of places on the earth. It has 
long been suspected by astronomers, however, that 
minute changes of latitude were taking place, but It 
Is only daring the last quarter century that the methods 
of observation and calculation have reached that degree 
of refinement necessary to detect these small changes. 

In mt and 1885 Dr Kdstner. astronomer at tha 
Hoys] Observatory of Berlin, made a series of observa¬ 
tions upon certain stars for the purpose of determln 
lng the constant of aberration—the maximum apparent 


What la the cause of this wandering of 
the PoLi In an article by Dr Sidney Dean Towt 
of Stanford University, this explanation la. give 
In 1785 Baler, a famous Swiss mathematician, dem¬ 
onstrated, as a proposition In dynamics, that If a tree 
rigid oblate spheroid rotates about an axil Which dt£ 
fere slightly from the axis of figure, or shortest aXJa, 
then the axis of figure will revolve about tbo axle of 
rotation In a period the length of which will dspeed 
upon several factor* He computed that. If the as¬ 
sumed conditions obtained for the earth, then the 
period of revolution of the axis of figure 
above the axb of rotation would be Mfi 
days. Obviously, however, the earth t* 
not rigid, the oceans are quite plastic 
and the ground Itself Is possessed of 
some elasticity Prof. Newcomb com¬ 
puted some years ago that, If w* assume 
the earth aa a whole to possess the rigid¬ 
ity of steel, then the period of revolution 
of the on* axis about the other would 
be 441 days, as against 806 days found by 
Buler on the assumption that tha earth 
is perfectly rigid. The actual observed 
period u fourteen months, or 417 day*, 
and the legitimate conclusion to be 
drawn is that the earth aa a whole la 
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agrees with that derived by Lord Kelvin and others 
from entirely different considerations. 

Now the question arises. Why does the earth not 
rotate upon Its shortest axis? Ths svplansHm is 
simple, if the earth ever did rotate upon its short¬ 
est axis (t could not contlnuo to do so because of the 
shifting of matter upon and within the surface. 
Winds, rains, rivers, and ocean currents are cease- 
lessly transporting matter from point to point, and 
during tha winter great ma sse s of snow and lea ac¬ 
cumulate in the temperate and frigid tones only to 
disappear again In the cummer Although three ah 
fecta will, to a Urge extent, neutmHm each other, the 
earn total can not be other than to, produce nt hast g 
theoretical lop-sldadness to the earth; and aa soon re 
this takes place there must he a shifting of the axis 
of rotation. The time of revolution of the on* arts 
about tha other could he accurately computed If the 
exact form of tha earth, the structure of the earth’s 
interior, snd Us coefficient of elasticity were known. 

In addition, there are other phenomena, napdy, wept- 
canore and aarf&qttoka*, through wUeh «m*ktor*toc 
quantities of matter may bs dlapteetoj. That ’the 
amplitude of the polar motion might be affected by 
eerthqoakre was rotated tort by Pred hQfcu ten *r 
fifteen years ago and* French srieotUt has mere I4f 
etutlr aerepUad * table shewing the number of eayefW’- 

---- * nadtba ampfttttds of th* 


displacement af a rtar doe to ths finite ratio between 
tba spaed of the earth in Its orbit mad th* reioetty at 
light On* el tba. qwatttlre wed in the redaction of 
mM* tk* hrtttade of th* »tu* of oik 
XfffUMt deond hi* result* ta b* din 









la probably A 

triAl dim «t tie earth, and to on* has m yet shown 
that tbs shifting mssSea an sufficient In magnitude to 
ritoCoxt property for the observed annual and other 
i of the polar motion.—Ah- 
» Monthly 



held In Frankfert-oii-the-Main in 1810 Frankfort la 
annually the acme of many (porting contests, for 
whlph reason the selection of the city for the pnrpoee 
Of an International exposition la certainly wise. An 
executive committee haa been formed the first tax It 
Of which waa to giro the organization lta name, which 
rings Imposingly "Vereln Internationale Ansatellung 
foer Sport nnd BpleL" The expoeltton will be divided 
Into the following groups 1 Hornes and vehicles 
(harass*, riding and driving equipment, (tablea. horse 
breeding and care) 1. Automobile* and motordrlven 
vehicles. S Turf sports, such as gymnastics, fencing, 
open-sir athletics (tennis, football, golf, handball, polo, 
Cricket, gymnaatlo apparatus, weapons, etc.) 4 Aqua* 


x^Ateerieen 

Kotrewondencc. 


- TOHTnM N*n Of TKX HDIUXUU," 

To tbs Editor of ths Boicnrmo Ajubcax 
M ay I eaO the attention of your c or respond eat. Emer¬ 
son B. Manley, whose letter appeared In yonr Issue of 
October ISrd, to the Act that the "Inflexible'’ 1* not 
a stator ship of the "Dreadnought”! The "Inflexible," 
despite the number and power of her guns. Is not 
rated as a battleship, bat belongs to the cruiser class. 
In an engagement between such s ship and s battle¬ 
ship carrying four 12-lnch guns and a powerful sec¬ 
ondary battery of S’* and 7’s, It Is most Improbable 
that the ship of the "Inflexible" type would engage— 
and her exceaslre speed would give her the range de¬ 
cision—at such a range that her enemy s secondary 
battery could be effective Her preponderance In big 
gun power—eight il's against ton r—would enable her 
to demolish ths secondary battery before the 8-lnrh 
and 7 Inch guns could get a single effective shot home. 

M LaTouchic Tnonreox 
Bt John's Rectory Manltou, Man 


wit vatck anursa uia. 

To the Editor of the SeiMTinc Amkricav 

Being an old subecriber to your moat valuable paper, 
I take the liberty of writing you regarding the unusual, 
or I should say peculiar, action of main springs In 
watches. Mr father, an horologia! of over fifty year*, 
and I, who learned the trade from him, have had some, 
as wo think, remarkable experience In the main-spring 
line We think climate has much to do with their 
breakage, bat if a watchmaker with sweaty hands 
handles a spring, there will bo trouble Aleo one 
who usee gasoline or any of the similar fluids will 


and Ashing) 6. Winter and Alpine sports (skates, 
ski*, snowshoes, sleds, huts, climbing outfits) A Hunt* 
lug (guns, sportsmen's apparatus, stuffed animals) 
7 Aerial sports (free balloon*, dirigible airships, fly¬ 
ing machines, models, aeronautic instruments) 8 
Tourists' exhibits, such as photographic and optical 
apparatus (charts, guide books, history and literature 
of traveling, telescopes, etc ) 9 Application of sport 

to therapeutics (gymnaatlo apparatus, life-saving de¬ 
vices transportation of Invalids) 10 Sporting outfits 
qf all kinds IX The artistic side of sport, 12. Toys. 

18- Miscellaneous. 


Award era Hegel tor Hi* Msrovery er Bahama. 

At the second regular sosnton of the New York Ret 
tlon of the American Chemical Society, held at the 
Chemists' Club, 108 West EDth Street In this city, on 
the evening of November 5th, Dr Leo IL Baekeland, 
president of the Electro-Chemical Society, was awarded 
and presented with the Nichols medal for bU papers 
on "The Synth eels, Constitution, and Industrial Appli¬ 
cation of Bakellta" and “Soluble and Fusible Resinous 
Condensation Products of Formaldehyde and PhenoL* 

In accepting the model Dr Baekeland expressed his 
thanks for this expression of regard for his work, and 
alluded feelingly to the friendly co-operation and aid 
he had received from the fellow member* of the sec¬ 
tion H* then exhibited several Industrial applications 
ot the new compound bakellta, and made an experi¬ 
mental comparison of the resiliency et a ball of bsks- 
l|te gw rise of a billiard ball with an Ivory billiard 
ball A stand three feet high was set upon tho lec¬ 
tors table. The Ivory ball was then dropped from tho 
upper wide of ths stand to the table, the height of Its 
rebound waa noted, and the length of time of the re- 
bemad until It came to rest, which waa six seconds, by 
the use of a stop watch. The hall of bahallte passing 


BekcUts Is Qsed very successfully In the manufac¬ 
ture of elect rd-magmat spools, and Is claimed to be 


Our trouble has bean mostly In the season when 
electric storms prevail, or a sudden change of tempera 
tare. We always advise our customers not to put 
watches on a marble dresser or any cold surface, but 
leave them In their pocket. Tho temperature In the 
vest or other garment changes gradually, and thus 
doss away with any sudden expansion or contraction 
We have been In ths Mtalsstppi Valley for many years, 
and our experience has been that, specially during the 
fall and spring seasons, during thunder storms we 
have more trouble with main springs. Sweaty hands 
do no good to a main spring Tissue paper, In our ex 
perience Is the proper thing to wipe s spring with 
May be slightly oiled. My father has been very aue- 
oetoful in that Una of watch repairing 
Natches, Miss F T Bkhsac M O 


HAH WIT MOTOR CABS 

To the Editor of the Soikntivio Amnmsv 

In your last Issue I notice that you are (o have a 
special Issue on the middle West I wish you would 
call attention through your valuable magazine to the 
need of some kind of a motor car that will run on 
railway tracks. It should bo an Independent motor 
ear, run by Its own engines. There Is an opening for 
thousands uf miles of so-called Interurban railways In 
Iowa and other middle West States, whore It would 
not pay to build an electric railway line on account 
ot the large expense, but If some economical and roll 
able form of Independent motor car could be perfected, 
such cars could be used for passenger traffic, and small 
atdam locomotives for freight cars and such roads 
would pay well The track should be built ou modem 
lines, with easy grades and curves and Independent 
right of way, so that trains and care can make good 
time for passenger service and can also handle freight 
cheaply, by use of regular freight cars from the steam 
roads, and thus would be valuable feeders and dis¬ 
tributers for the steam roads, whore lirahch steam 
lines would hardly par Such motor cars for passed 
ger service should alto be used on many branch steam 
railway lines, where better passenger service is badly 
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but It asms that ta so roundabout a system, there 
must bs a large waste of power 
Equipped with motor cars of the sort suggested, sooh 
railways could be built much cheaper than trolley 
lines, and also operated much cheaper, until the busi¬ 
ness trows to s point where It would pay to rhang* 
to electric power The perfecting of such a car would 
mean the building of many miles of new railways, and 
possibly the cars would aleo be adopted In time by 
ths steam railways to give better local passenger serv¬ 
ice. Many good towns In Iowa are made "whistling 
stations" by the steam roads in tbeir mad race for 
through business 

Lack of better railway facilities, and lack of many 
miles of new railways that should have been built long 
ago, are factors that are holding back the development 
ot a great deal of this middle Weal country 
Steam railways want through business, long hauls, 
and great tonnage, electric railways are too expensive 
as yet In many places if a motor car I hat is light, 
reliable and not expensive to n|x rate ran bo per¬ 
fected using producer gas engines ihiro Is no question 
but that tlioro Is a groat opportunity and opening for 
such a car, as above suggested 
I trust that you will deem thin communication as 
Important as tho number of our ancestors, for Instance. 
Bello Blaine, Iowa. H R Mossat 


AIOTHXB IVIL OF DIF0U8TATI0M 

To tho Editor of the Hi lavriru Ammuian 

One of the recognized evils produced by the wood 
men who spare no tree (but leave where once the lord 
of the forest stood, the earth all bleak and bare) la 
the reduction In tho yield of water power Rut It 
eeems that the fart that deforestation also lncraasea 
tbo cost of what water power you do got, has never 
been mentioned 

Suppose that the flood level of a normal rlveT la 
each as to require a 85 foot dam for power purposes. 
After the valley ban tiwn skinned of Its foliage the 
flood level will trn no much greater that a dam 30 feet 
or more In height wilt bo necessary 
As the rout of dams Increases with tho squares of 
the heights (betause the higher up the thicker), tho 
30-foot dam will cost nearly Itriy per cent more than 
tho 25 foot and yet It will yield less power than tho 
25-foot would yield In tlm normal river because de¬ 
forestation has diminished the flow i>r water In tho 

Tho yield In tho dry season Is tho available yield, 
because tho larger yield al otlior seasons Is of llltle 
value for almost all users of power want power all 
tho year around 

It Is true as [ showed In my article In Coaster's 
Magazlno of September 190 that If we would use 
both turbines and current motors In the same dam, 
high dams would not Is- necessary In many rivers, 
nut this truth may be disregarded because It will prob¬ 
ably be a hundred years heron* tho system there men 
tlonod will meet the right man tho man who will In 
troduce IL Svlvsstks Httwakt 

Brooklyn, N Y 


The Death of Theodore B. Tlrehy 

Theodore ft Tlmby died on November 9lh IttOB at 
Brooklyn, N Y lie wnj i hlefly known because of his 
clstra lo having Invented the revolving turret of the 
famous Monitor" and that accordingly, he should 
have received the fame history act ordeU lo John Erics¬ 
son For more than forty years he bad tried to col 
loot 1500 000 from tho United States for two Inven¬ 
tions, one tho revolving turret on warships and the 
other a device that points and tiros heavy guns with 
electricity Other things which Tlmby Invented, and 
from which he obtained both recognition and financial 
reward, were a floating drydock a system of coast de¬ 
fense, and a turbine whocl whhh proved especially 
successful 


define of heat, to the event of a short circuit. 


Tho opening article lx the current Bum*ireir», No 
17*8, deal* Vrith Henry Fanhsu's new biplane. An ex- 
ptaturo of ths maohtsa with Forman seated In 
tt Is pr ss MtoH. Ths first lnxteHmsct of an article on 
httrilto, a now Oompositloti, la gives by L H Baeke- 
.'hM,' it* hwxatar. Samuel K Pattooon writes in- 
■ey Utoiy <m ths ro ta tor mamt a t humidity Tho re* 
tattoo of Chartm.Darwti to Msidrilsm is set forth by 
Bseent mods* of superheated steam 
Mtottttoa smdtotribsA aa< most rated. An tOw 



pensive to rtm often enough to give good service 
Motor cars of this sort to use gasoline for power 
have been perfected and are lu use In several places 
but (hoy are gradually being abandoned on account of 
the constantly Increasing cost of gasoline It seems 
that little or no progress Is being made In perfecting 
such motor oars to use alcohol or kerosene. Might not 
the produoer-gas engines for small boats requiring loss 
than 500 horse-power be adapted for three motor cars? 
In your lasns of September 18th 1909, on page HI. 
>00 made mention of a very remarkable demonstra¬ 
tion of the possibilities of producer-gas engines of this 
sort by Mr H L. Atdrioh, using pea-anthracite, which 
at a coet of |4 per ton Is slated to bo one-tenth the 
cost of operation of a gasoline engine with gasoline at 
15 cents a gallon, to produce equivalent power 
For a long tlms tt baa seemed to me that there Is 
an excellent opportunity for Invention in the produc¬ 
tion of socb an Independent motor ear, operated by 
seat power Other than gasoline. Some cars of this 
sort ate apparently successful operation which gen 
•tote riectrie powwr by means of a ptaollne engine. 


A Book or roanh-DluacnHlfin »■•*«!>. 

Tho subject of Ihi fourth dimension scrum in have 
nrouted so mmh Interest among tlic readtrs ot the 
BurNTine Aukkkav that we havo dm lded to pub¬ 
lish In book form tho prise eeaay the three essays that 
received honorable mention and ahouf sixteen of the 
best essays which were submitted In th< recent Fourth 
Dimension Con I ret The entire i Dilution will be 
edited by Prof H F Manning who will prepare an 
Introdnctlon of considerable length In wh!< h the sub¬ 
ject of the fourth dimension will be simply and 
lucidly discussed The book will be ready about the 
latter part of December 


The meeting or the British Association In Winnipeg 
on August 25th Is the third which has been hel I In 
the Dominion The flrat Canadian meeting took place 
In 1884 at Montreal, the second thirteen years later 
at Toronto The fact that the third was hi Id tit 
Winnipeg may be regarded as algnlfhant of the mnr 
mous development of the West during the pa t f* ’■ 
years. 



























rapid one and tha airship la able 
to reach a place of safety In tha 
majority of caaoi It la fonnd that 
the moat effective form of projectile 
la a apodal hind of grenade which 
la designed to explodo In the la 
terior of the balloon and to bring 
about Ignition of tha gaa The new 
projectile dealgnad by tha Krepp 
Dnt la Intended to neoampllah thla 
and at the name time the path of 
the projectile from the time tt 



Held gna far aiiahip m 


cat cannon Ita total weight ( e x la 
alre of the gun) U 8 A tone and it 
haa an average speed of SO mtlea 
an hour 

Owing to the fact that both 
axles are driving axles with the 
nee of the CO-horee power motor 
the a itoraoblle car U able lo travel 
over very dlfflcnlt gro nl and It 
easily mo nts very sloei grades 
Under the front seat U a roomy 
cheat which hold* a good eupply of 
tools and extra fl tinge and ape Ul 
attention haa been given te this 
point so that the car will no easily 
become disabled To make th plat 
form of the ar aa steady as posst 
bio durl g the firing the platrorm 
(Con led d on page JUJ > 





few*** It t-iliT Knpp teM piero lot efauhJp attack The weapon eaa bo broaght to a 
Wwrtmuu dlmtUn of 71 dogMeo The motor ear oa whleh It la mooated is 
> Ofl* and haa On ayarage speed el M mUea an ham 


Tha prafeetflo rmlta a train of 
masks whirh walk- tho path 
af IU fllgl t 















































































































Od Mey Uth, 1#08, an awensloh wh made with tbe 
United State* Army Signal Corps balloon No. 10 will) 
Lieut -Col F H Lahm, Major B. Ansaal, and Capt 
E S Wallace an passengers. Major Ruaael saalatad by 
Capt F H \\ allace made aoma wliwlaai telegraph ex¬ 
periments In tbla connection. 

The banket of the balloon, which Is about Hr# feet 
ion it four feet wide, and throa feet high, waa sur¬ 
rounded on three eldee by light galvsnlsod win not- 
tin ft about two and a half foet wide the eurface being 
nliuiit thirty square feet When tbo balloon had as- 
n udi d to a height or about one thousand feet, a flexl 
Ho phosphor bronze wire three hundred feet long, inch 
as Is used In our army waa |wld out from the net Of 
the bnskot not occupied by the 
wire netiliiK rho wireless recelv- 
Inf set consisted of a tuning de¬ 
vil e and small condenser similar 
to that used lu the Held wireless 
set connected wt'h a silicon detec¬ 
tor A Sullivan telephone rerolvar 

The Washington navy yard ata 
tlon anil l he Annapolis Mat Ion 
agreed to Is gin sending signals 
every flftern minutes for five min 
utes each The Washington eta 
tlon lagan at 1 40 and the Annap. 
oils station at 2 30 oiksk This 
sending was lo be kept up until 
3 30 oilotk Signals wore Imme¬ 
diately picked up from the Wash¬ 
ington station although not very 
clearly, and tho retention of sig¬ 
nals continued until the balloon 
was about six miles away, when 
the Washington station could no 
longer be heard It waa learned 
that the Washington station was 
being overhauled, and that only 
one or their small seta was used 
Blgnala from the Annapolis station were plckod up 
easily ua anon os the sending began, these signal* 
coming In so loudly and nearly that It would neem as 
If the excellence of tide means of receiving would be 
•II but equal to that of the land station During caih 
of the sending periods after this until 3 30 o’clock the 
Annapolis signals came In rlenrly the distance from 
that elation varjlng about twenty miles at the begin 
nlng lo ten miles at the dose No disturbance from 
atmospheric electricity waa apparent although ihe 
vertical antenna waa several times left disconnected 
for some little period. In order to see If any spark 
could be Obtained between It nnd tbe netting. No 
spark could be detected 

It la believed by the army office in who made tbe 
experiments that this extension of the use of wireless 
telegraphy nmy provo of ccintlderablo value tn extend 




United SUtea and Canada an begtoafog to show te¬ 
rms in tbe ton of short tights to s Moths* at 
embryo aviators Just at the tons whan pubUe tn tenet 
In Hying machines is wc—iwg auScteatly great to 
oaose tbs organising of aviation teostinga with liberal 
prises, such as have bean held ip Italy, daresay, and 
England recently with tbe Rhelms meeting in France 
as a model. The first such masting In America to 
have more than one aeroplane make filgbte occurred 
last week at the Latent* race track at Cincinnati, Ohio. 
Besides flights by Glenn H. Curtice, Charles F Will¬ 
ard also mads a number of successful flights with the 
biplane of the Aeronautic Society, which la tbs first 






U. H Army dirigible Mu. 1 (Baldwin type) with which a 
puHilbty be eouducted. 

aeroplane Mr Curtiss built for sale. When Mr Cur¬ 
tiss damaged his machine by hitting a wagon in 
alighting, the spectators were not obliged to leave dis¬ 
appointed. since Willard made some excellent flights. 
Roy Knabenshue, Lincoln Beachy, and Cromwell 
Dixon, tho IT year-old aeronaut, all made excellent 
flight* in tholr dirigibles, and tbe threeday meet vu 
a decided success. 

Encouraged by the success of Mr f Rakbe lu get¬ 
ting his small biplane off tbe ground at, Morris Park 
some time ago, a number of other members of tbs 
Aeronautic Boclety bare been actively engaged la com¬ 
pleting tholr machlno*. The second biplane to make 
several short flights there was that of P Brauner and 
A J Smith In the morning of October 31st Mr Bmi¬ 
nor flew about 8B0 feet at a height of 8 feet and In 
the afternoon Dr Green made a flight of some 160 feet 


At tbs Petewaws a 

McCurdy also, made a cumber of g „ , 

oautly with his new -BaMaek Mo- T Wf*M*,W*a 
mw machine, which waa co nstr ucted Sited $d* 
was demolished in an accident has show* ew i O ad ft 
■peed and stability. It Is fitted with a rslatfvwfar bm.tr 

.« a *ta*ta.fi** 

_1 design * li 1QM 

Curtiss' a, being, like Ms. <*• 
come of tbo sxpsrtmettte od *8»,, 
Aerial Experiment Asaoctertwi M*y 
McCurdy had hoped to take Us ma¬ 
chine to England and fly them for 
the $6,000 prise ef Urn Dally Mali 
offered for the first mile Sight tot' 
circle by a Brttteh-hultt aoreplSM 
piloted by a Brttteh aviator Oapt 
Cody, the American who had baah 
experimenting la aeronaut ice far 


so aa to compete for Utla prise wB 
fate scropUne. But both arlsttd 
heva loot this opportunity, aihoe 1 
J a Moore-Brabason. a w*U-kuov 
English sportsman, baa lately wi 
tbe prise with a machine team 
ling the Wright, but baring pee 
liar balancing planes betwaen tl 
main planes at their and* laatw 
of warping the 


A gallon of denatured alcohol 
be made to do the Sams aatonn 
work In an engine ss a gallon of gaaolln*; 
the alcohol does not produce smoke and ta leas 
to yield otmoxloue odors, but the lower price of 
line makea It the cheaper fuel. Theee 
baaed on the results of 1,000 comparative test 
two substances ss engine fuels, are given In 
3M of the United States Geological Survey 
Strong, the author of the bulletin, briefly 
r teste but discusses the more Important rssolta at SOI 
length. Ths tests formed part of the Investigation 
fuels now being carried on by tbe Survey To 
mine the relative efficiency and eoonomy of 
It was compared with denatured aloohol. in this ed 
parteou not only the heating value# of the two to 
but their adaptability to engine use and the effects 
variations In fuel quality and In the principal oper 
log conditions—such as load, fuel supply, nnd time 



tag the usefulness of an auial reconnaissance. It may 
be regarded as certain that at least over distances no 
greater than were worked at tbte time, a sending set 
could have been utilized It will be neceeeary, of 
course to provide moidc means of masking all of tbe 
apparatus which might produce hot sparks, and tt Is 
probable that a special moans of preventing tbe gas 
from pouring from above should also ha provided 
The photographs herewith presented Show a send- 
. (ng Aid receiving outfit that has been prepared for 
to* War Department for uaa on a balloon, but there 
Is nd -record describing this apparatus or describing 
any contemplated use thereof Sinus tbs apparatus was 
designed for aeronautic purposes ft seems not unlikely 
that It may be used with the Baldwin dfHgttito. 


The following day, after getting off tbe ground onoa, 
Mr Brauner, tn a second attempt, aent the machine 
•toft toe suddenly, with the result that It tort head¬ 


ed The aviator pitched forward bat was not hurt. 
Using ths naxM T motor—a ts-horawpower A. A R 4- 
cylinder waUi-ooeled engine of M0 pounds Weight— 
upon hie biplane, Dr WUUam 0. Green get pff the 
ground and made ate flights of from SO to 100 fact fa 
length at Monti M* aa ths lUh tnstant. The teat 
flight waa mads at duah, aad a wheel waa broke* ta 
ellgbtlng Both of these biplane* res*mbl* tbe CWUsa 


lghUten-weta daraftoly studied.. Tests Mart #t 
Witt gutalnn and aloohol to thsjndfo engine 
Mated to totum «*tn«s of afi ptorimata ly 
4 n J* aad u hnwMwhrt m umewme-j^fctew 
wto*. !rt^ .duann* «|m # rea mfamBBk 
toattNa AfAtfttato* and dRforsat 
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Wwmrm "niji " ~t srsifin «u «mu n «*»*otk» wtu ««, (ood«am, **,« 

^wlwwSWw 1 !^ wt& tetei «a*r *uch (teattofy fitetten u nj bi found derirabls, 
*t •W&fr <fr w<> »W I |* ***** It fc it) 0* VdmoOrn at the rtndy of dteonten ud paste 

JjKlw iir i n untfUTH f r T "“ T "•* ~‘ **•-‘—‘ which attack food and textile producing and other eoo~ 

pte|jg-'£ & pSrtklte****'*" 1 WMtad a mggntfloanl dobM plant Ufo In the Sudan, (8) to tmdertak* the 
jrij frj #-aflg^Hwsl Ote Khartum Collage, a taattnf and assaying of agricultural, mineral, and 

H«fi. of »>teb nwirrl^ us utasaNa and slabor- other eubalance* of practical Intend in the lnductrlal 
r ffifrTfl l 'if*! twpftaf rqeeanb laboratory When the davatopmut of the Sudan 

aawte ps irtii flgglft eubdtted, It waa realised that the 1%* work Upon the** diverse subjects 1* under the 


^Mu^dNWiatnal bafl d thg A the Khartum Collage, a 

*«*•<* *>** *»wW**f •*«** 

4h^*Wdppad tWpJOal raaeareb laboratory When the 
eowktrr wU.fnaifr subdttad, tt waa (tails* that tha 


gated-of the 'white man. it 

, *M the bmsM of UatnaeroWe and 
teyateffoas dleeaaea and Infeotloua 
■atedlea, trhloh rendered It uhtea- 
able to the white man, and wan 
atek laatrnetlra amo ng the mnk> 
ot the asUean. Moreover, there 
~teau. Mta peculiarly endemic 
to tha country, and tt wn* real feed 
that tha only poaalble method of 
yaclalming tt for eirUlaadon waa 
tha Investigation and aotrlni of 
thaaa problems npoa tha spot, by 
tha moat npdodate adentiflo math- 
ode poaalble. 

Bcarosly had the teat ahota in tha 
eeiyip etyi been fired, whan a move¬ 
ment waa atarted for the founda- 


flrat Owing to the ganerous mun 
ICoooea of a welHtnown HngUsh- 
man, Mr Henry 0. Wellcome, how¬ 
ever. tt waa found poaalble to estab¬ 
lish an extenalve InaUtuUon for 
tropical naaarOb. The donor, In 
eoanaetlon with hte gift to the So- 

equip the labor*to tin with all the 
teteet appliance* that mlaht be da- 
abed, ao that the lnveetlgatlona 
could be carried out upon tha mod 
oomprehenelve Hue*. Theee labor*- 
toriee are unique, lnaamuch aa 
titer are the only onee of their 
character upon the African cosU 
ant, which la unanlmoualy held to 
be the mated aed of all thoae 
peculiar natural oondltlona lnlmt 
cal to the white man which have 
appreciably retarded the develop¬ 
ment of the country In the peat. 
Hut through the effort* of tbla In 
nutation invaluable work baa been 


eentlj the work of the Indention hie ben extended 
to tha icienoee of ethnotecr, ethnography, nnd anthro- 
potegy 

Tropical medicine oomprlaea reaearchee In the try¬ 
pan aeomUat* of animate, chiefly cattle and camete— 
fortunately the dreeded scourge of sleeping alckneua 
emoni human* baa not extended to the Bndan. Piro- 
plaamocta, spirochetosis of Sudan fowls, and studies 
of tbe many fell diseases such aa kala-azar mycetoma, 
end dengue fever which cripple human life In the 
tropic* constitute the most prominent of the purely 
pathological and bacteriological 
work Then again the sanitary or¬ 
ganisation of Kliartum and Omdnr- 
tuan has been taken in hand Involv¬ 
ing the destruction of mosquitoes 
Hud the introduction of sanitary 
law* and a conservancy service. Or 
Balfour the director Is the modi 
tal officer of hualth of the toe ns 
and with the adequate laboratory 
rosnurtes at Ills disposal has been 
able to revolutionize completely tbe 
conditions of lire In a few yean, 
and haa practically ovtenuinaled 
malaria at Khartum 

I he headquarters of the labora¬ 
tory s are at the (Pinion College, 
aui here within a period of sevi n 
yiars Innumerable experiments anil 



Part of bacterlsloctcal eeetteu of floating laboratory. 


cesaful IsBue and a mass of unique 
Information collected which is of 
Inestimable value In connection 
with ihe subjects treated It waa 
found however that the conditions 
under which lhe researches were 
mado wore not quite perfect, on ac¬ 
count of the iKHMlblllty of change In 
or dHiimgn to bacteriological and 
othir H|Hvlinuna In their transmia- 
slon from romote districts to Khar¬ 
tum It was therefore decided to 
carry the war Into tho enemy s 
camp anil to carry out tbR Investl 
gat Ions on tbe spot under condl 
trims very similar to those at the 
(Jordon Collnge Pur this purpose 
n floating laboratory waa estab¬ 
lished nnd Lhi work aicoinpllshed 
therewith lias been of rarreaihln 
value The southern HuJan Is a 
country irlss-nossed by waterways 
on the banks of which are clustered 
naLivi villages wherein all manner 
of rare and Interesting paihologt 
cal conditions are to bo found 
Files and mosquitoes abound the 
birds reptiles and fish harbor 
strange parasites men die from 


accomplished in ractelmlng the northern part of the 
country, which. In conjunction with that of tha Liver- 
pool and London Tropical Bohooli of Medicine, haa 
•gttoted In the hygienic betterment of the continent at 
large. 

The work of the WeUocme Tropical Research Labora¬ 
tories fc broadly divided into six ramifications, *a fob 
tew** (1) The promotion of technical education, (I) 
th* bacteriological ud physiological study of tropical 
dtootdsra, more especially the infectious disease* of 
both mu ud bust peculiar to the Bodan. and to 
extend assistant to the pffloen of health and to tha 
dWfc* of thecfcrilandnUlltery hoapUals, (3) to assist 
rApsrknUte] taveatlgattau t& polaonlng ca e c a, by tha 
detection and expert menu I determination , of toxic 


direction of Dr Andrew Balfour, B Be D P H F_K. 
CP, and he Is gladly amlsted by tha various other 
department* of the government which are Interested 
in one or mors of the avowed objects of the Institution 
such aa the Egyptian Army Medical ud Veterinary 
services, indeed, the co-operation of outside workers In 
the same field la much appreciated and fostered so 
that there may be u Indisputable runoluslvones* con 
cernlng the results achieved Wllhln the Ann year 
of it* foundation the laboratories became fully occupied 
It all their departments, Ud then Dr Andrew Balfour 
gradually and carefully selected the best Helds of 
work, and concentrated the attention of bis stall 
thereon Chemistry ud entomology have rocclved al 
moat u much attention u tropical medicine, ud re- 


curious diseases and there Is s vast field for (hr study 
of tropical medicine Biforu tbe days of the floating 
laboratory, material occasionally reached Khartum 
from these distant tirrltorlos but too often It waa In 
a badly damaged condition Blood slides were dirty 
and spoiled Insects broken ud notes Incomplete On 
the whole It was recognized that tho proper study of 
conditions must be romlur ted on the spot and then 
tunny valuable date could bo gHthi red 
Tbe floating laboratory Is a commodious vessel well 
adapted to service upon tho waters of the South The 
main working room Is rornpleti ly mosquito proof ud 
is adequately fit tod out for proto-zoological and ento¬ 
mological work Its maiden voyage was tarried out 
(Confoiurd on pope tS/ ) 
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COMBINED FINN 1 
lh uronrh Illustrated herewith differ* materially 
f the ordinary In the fact that the usual screw 
h in tom I* tntlrely dispensed with and the lawi 
any duel red ex 
tent The wrench 
la alao provided 
with a removable 
Jaw piece which 
may be quickly ap 
piled to adapt it 
for uae In gripping 
pipe or round 
work Fig 1 llloa 
tratea the wrench 
with the pipe grip 
ping attachment 
aj|lied thereon 
while Fig 2 abow* 
the wrench adapt¬ 
ed for ordinary 
use In thla view 
the lower jaw la 
cut away to show 
the Interior details 
It aril! be observed 
that the ratchet 
mechanism with 
which thla wrench 
la equipped in 
place of the screw 
MOMENT VMKMOH m« hanlsrn la con 

trolled by a button 
A that project! from the forward face of the lower 
Jaw When the button A la depressed the dog B la 
dlaangaged from the rati hot teeth permitting the jaw 
to bo moved downward on tha abank of the wrench 
A spring <7 serve* to hold the dog In engagement with 
the ratchet teeth when the button A la released It 
I* not necessary to operate the button A when closing 
the jawa on a piece of work but merely when It la 
dealred to opt n them The pipe gripping device con 
aisle of a slotted member whl h may bo fitted over 
the shank of the tool and Is I rovlded with Inwardly 
Inclined teeth as shown In the Illustration The In 
ventor of this Improved wrench Is Mr Charles Waller 
of Hamilton Wash 



i S tarred to OMseot tha 
other two asetims and tnpport tha controUtng l*r«r 
A shaft D runs through tha two Mcttosa and la (sued 
to the engine shaft Mounted on the (haft D la a 
Blear* » A pin F In the shaft an gagas the slot In 
tha sleeve B which serves to couple the sleeve to tha 
shaft t and yet permit the former to slide on the 
latter Mounted on the aloeve B In the timer section 
la a drum which carries a spiral metal strip O adapted 
to come in contact with a series of spring pressed halls 
mounted in bnt Insulated from the casing As the 
■baft B revolves It will be observed that contact la 
successively mad* with the balls B which control the 
primary winding of the coll and that by altdtng the 
contact strip Q along the shaft D the time of the con 
tact with respect to the poeltlon of the pistons win 
he varied The contact strip 0 may be moved along 
the shaft D by means of a lever J The opposite end 
of the sleeve B carries an Insulating block In which a 
spiral contact strip J of the same pitch as the strip G 
Is fitted Tha strip J Is adapted to make contact with 
buttons K which correspond In position with the ter¬ 
minals if and are connected to the spark plugs A 
metal sleeve Is fitted In the Insulating block In oontact 
with the strip J and this Is adapted to receive a metal 
rod L which bears against a plate connected with the 
terminal U By this means electrical connection Is 
always maintained between the strip J and terminal 
If no matter what poeltlon the sleeve B may occupy 
along the shaft D This arrangement Is particularly 
adapted for use on low speed marine engine# where a 
single coil suffices for all cylinders For high speed 
automobile engines a separate coll Is required for each 
cylinder and hence th* distributer ran be dispensed 
with The Inventor of the combined timer and dls 
trlbuter la Mr 0 T Brown of 215 Went 80th Street 
New York tlty 

AM IMPMOTXD 8TIAM TEAT 

Pictured In the accompanying engraving la an lm 
proved steam trap which la of simple and durable 
construction and arranged to discharge the water of 


OOMBVSTIOM XMOIMU 

The speed of an Internal combustion engine Is com 
monly regulated by varying the time of tho stark with 
respect to the position of the piston In the a* of a 
multiple-cylinder engine the casing of the timing de¬ 
vice carries a nnmbtr of terminals whl h contact In 
succession with an Inner rotatable member and tho 
casing la mounted to oscillate for a limited distance 
In order to vary the time of the spark as above re¬ 
ferred to A disadvantage of thla system la the fact 
that th* casing cannot be held rigid and the time of 
the spark cannot be accurately controlled when tho 
engine la operated at high speed Furthermore the 
osculation of the cylinder caning and the rattle and 
Jar due to the fact that It Is mounted on a single 
short bearing are apt In time to hr ak away the con 
netting wires In the timer here Illustrated the caa 
Ing is find and the tin Ing Is accompli shod by a slid 
lng aloeve mounted on a long bearing Aa shown In 
the accompanying engraving the device comprises a 
cuing formed of three separate sections The section 




AM XanOYXD ST NAM TUT 

condensation periodically aa required The apparatus 
comprises a closed vessel A Into tho top of a hlch the 
steam supi ly pipe B opens Passing through the steam 
supply pipe and reaching to within a short distance 
of the bottom or the vessel A (a tha water discharge 
1 lpe C 1 he vessel A la adapted to slide vertically 
< n the pipe B and Is provided with rollers that engage 
guide rails at opposite aides The steam supply pipe 
h la connected with the apparatus on which the steam 
tiap la lo be used so that the water of condensation 
accumulates In the vessel A The water discharge 
l lpe 0 1* provided at D with a valve A lever 
h presses against the valve stem at one end 
while the opposite end engages a cross piece F 
attached to the vessel A Tha cross piece is In 
turn connected by a link to a lever G which 
carries a weight H that may b* adjusted along 
Its length The wrlgbt B may be adjusted to 
lift the arm B so that It depresses the valve 
stem and keeps the valve D closed As the 
water of condensation accumulates In the Tiurl 
A it overbalances the weight B drawing down 
the cross pise* F and with It th* lever B and 
thus releasing the valve stem which springs 
op under tension of a small spiral spring The * 
(team pr es s ure la th* upper part of the vessel 
A then foroni out the water of condensation 
through th* dtnebargs tub* C As soon as tha 
water la discharged, the weight B lifts up the 
vessel A to Its normal position The to 
so adjusted that It will a 
In the vassal I 

eaaogh water la the vessel to seal tha bottom 
of the dinehargn tube 0 and prevent steam 
from escaping therethrough. Th* tomato? of 
this ifepcerad fleam trap la Mr M J Beyls, 
111 tfth (Wee*, Breaktya. x Y, 


te VUght It 
Hite watei 


The grdto 1 ?rSSffto toh* 
graving to dentgOd to provide a dry AM to*** 
ated tomtom WMto the ooostrttttoft m * 

U may be easily and quickly built. It triO wjtktol 
great pres so r* tram within Tho door <* fh* Md p*jr 
leraWy slopes downward toward the oaktor. 
to a chute that extends to a horlauntal pesos#* balow, 
to which to i 
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walls Door and roof ot the bln are preferably oon 
etructed of blocks or tiles of fireproof oonstraction 
Ihe first course or blocks of which the wall Is formed 
ate made aa indicated at A Bach block to provided 
with a recess at one side and a tongue at the other 
so that the blocks may be successively rabbeted to¬ 
gether It will be observed that tbs block A to pro¬ 
vided at lta outer upper edge with a flange D which 
haa a lug piojectlng Inwardly therefrom The next 
courae of blocks which are of the form Indicated at 
A are provided with recesses F which fit over these 
lugs on the flanges D It will be understood that each 
oourss of blocks breaks Joints with the coarse below 
It The blocks K are provided with grooves G adapted 
to receive metallic bands which ere shown In section 
at / Bach block A to provided with a pair of vertical 
passages H which are adapted to register with similar 
paesagos In the successive courses so aa to fbrm con 
tlnuous passages from w p to bottom of the bln Tha 
blocks In the Intermediate courses of the wall are 


I but It to audlrlent to state that they are pro via 
od with projecting lugs that enter rec e s md on ad 
Jecent blocks so aa to form an Interlocking construc¬ 
tion the uppermost course of blocks differs from 
the others In having aperture* J wh’ch provide ootn 
munlcation between the Interior of the bln and the 
vertical passages rhese aperture* aiw above tha 
grain line and afford ventilation of the walls The 
inventor of this grain bln construction to Mr Thomas 
Dougherty 624 18th Avenue South Minneapolis Minn. 


Dktaciiaiuji Hinuc —On* of 
who has to do 
his own odd Jobs 
around the 
house to the 
putting on and 
taking off of 
screen doors 
particularly if 
provided with 
spring hinges It 


T£ l 


without too http 
holding the screen door 



fastened to tha door Jatnb apd too spring 


- this dtftcuKy by tnahtog 
seek* pises is pfcr«ttUluilM 
) Wd th* spring hie** may 
ptsqs or rsOMvkl of » m* 



H MM Motor 
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SCRIBNER’S MAGAZINE 1910 


® HEODORE ROOSEVELT’S 

own and exclusive account of 
his African Trip will con¬ 
tinue to be a very important feature 
of the Magazine during a greater part 
of 1910. 

The articles already published have met every expectation 
with regard to their exceptional interest and value, and the 
extraordinarily large editions required to meet the demand 
have had to be increased with each number. Nothing he 
has ever written has better revealed his own attractive 
personality, his remarkable faculty for observation and 
appreciation of thepicturesque and unusual in both human¬ 
ity and nature. The Boston Transcript says: 

" Mr. Roosevek has • unique w»y of feeling as the American nation feds. 
Ha tenoral sympathies, modes of thought and emphaas, and even hu 
prejudices are largely then. That fact makes'Americans follow with rest 
the story of ha hunting m the wids, told with the nine gem straigth that 
has made ha political iterances so far-raachng and deep m the* aAoencca.” 


of Aphis lorphi and other pests Fatal¬ 
ism, natural Indolence, and improvidence 
often prevent the natives, union super¬ 
vised, from taking those active measures 
so necessary In case* of Insect Infestation 
of crop*. Those labor* have alao a direct 
bearing on tropical medicine, aa results 
have abundantly testified 
In the field of anthropology very valu¬ 
able work baa been accomplished. The 
laboratories are recognized as a working 
place for fellows of the Carnegie Research 
Fund, and on the recommendation of the 
dim tor. Dr A. Mac-Tier Pirrle was ap- 
_ liointed anthropologist to the Institution, 
In addition to his medical qualifications. 
Dr Pirrle held a special degren In anthro¬ 
pology, and was particularly well versed 
in physical work Although he labored 
under the greet disadvantage of not know 
lng the oountry he undertook and suc¬ 
cessfully completed remarkable journeys 
Into the totally unknown Tlurun country, 
which 11m between the White Nile and 
Abyssinia. He lived and moved among 
the tribes inhabiting this territory, and 
Us method of handling the natives was 
highly appreciated by the government 
By his free movement among them he was 
able to acquire extensive data of their 
life, manners, and rustouia of the most 
highly prised character Unfortunately, 
these expeditions proved fatal to the 
young, enthusiastic Investigator During 
one journey he contracted an Indigenous 
disease propagated by the parasite of 
kala-azar He was prostrated and Invar 
Uded home to Scotland but died six 


b the January number he will describe hunting experiences it 


uia Farm: 


the results of his 
id observations, as 
archaeological and 

ethnological aspect were worked up by 
competent authorities and bave thrown 
mnch light upon a people and their coun¬ 
try about which nothing has previously 
been known 

The chemistry section has received as 
much attention as tropical medicine, for 
It has on Important bearing upon the 
commercial development of the country 
The principal fields of Investigation In 
this direction have been Sudan gums, 
food-staffs, and seeds, as well as water 
supply from the Blue and the White Nile 
and wells. The study of gums has been 
particularly exhaustive. The Sudan has 
extensive forests of gum trees In fart, 
surh constitutes one of Its staple pro¬ 
ducts. Inquiry showed that comparative. 


groat attention was concentr 
this subject. After some foul 
labor, tbe laboratories have n 
valuable additions to tbe rh< 
this commodity, and It Is hoped 


Pawns 


Hippo and Leo£ard 

These article* ere not only fascinating narrative* of adventure, they are 
abo autboatattvo account* of the natural history of many a nim als but 
fattin known to most feeders. Tbe fflustraboos by Kemut Roosevelt 
wi Other tomberaof the eu p e db on are especially mter ee tma . To 
, secure eg of Mr. RooMvek’i articles w bsc q ptiona should begm with 
Ofciebv tttanbee. 
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meats Not only was a very lurge quan 
tlty of equipment destroyed but all the 
trypanoaomlaala specimens were lost, to¬ 
gether with the records of two years 
the subject Nearly all the paraf 
Bn blocks prepared during tbe previous 
(Cmadndetf on pope SSI) 
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With its improved hotel accommodations and a general better¬ 
ment of local conditions, Excelsior Spring* has become an 
nle.ll health resort 

I he known curative powers of the waters of its various springs have 
been of ini all ulahle benefit to thousands of sufferers from Bright’s 
disease, rheumatism, stomach troubles and kindred disorders. 
Excelsior Springs is located in C lay County. Missouri, thirty-three 
miles northeast of Kansas City, on the 

Chicago 

Milwaukee &$t. Paul 

Railway 

Excelsior Springs is best reached by THF SOUTHWEST 
LIMIT f' D of I he St Paul Road Lease Union Station, 
Chicago, at 6 00 p m , daily, srme hxcelsior Springs at t> SO 
a. in the next day Breakfast and dinner served on the tram 
THF SOUIHWEM LIMITED carries compartment-ob¬ 
servation and standard sleepers, with Uupr, hither and wider 
berths, dining tar, chair car and coaches. 

Descriptive book free 



Earn $60 to $140 Month 


F A. MILLER * 
enl Pi>iM|«r Agent 

CHICAGO 


G. A BLAIR 
Gsuol Eutore Agent 

aai BrMde.IT N.w York 


a.w. faber 

by this house, with 148 yeart’ experience in Pencil Making, are the 

”CAZTE££" S 

Drawing, Copying and Ink Pencils 

Sold by all Uahonera and dealers m artists' and drasvmg materials. 
Samples worth double the money will be scut you on receipt of 10 els. 

A. W. FABER, 49 Dickeraon Street, Newark, N J 
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Cyclone Drill 
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nun oomiTion ox thx »iui oahal. 

A careful returns of the Annual Report of the leth 


statement that, save for some extensive and trouble¬ 
some slides in the Culebra rut, the whole of this treat 
work of enttneerlnf and ndmlnletratlon la prosecuted 
without mishap, and with ovory prospect of Ita com¬ 
pletion by tbs year 1015 

Durlns the year the duelans for the upper locks at 
Ostun and the locks at Pedro Miguel were completed. 
The locks are built In pairs, separated by a solid wall 
SO feet thick they are 110 feet In width and have 
1,000 feet of usable length Thny will be emptied 
and Oiled through lateral culverts under the floors, 
connecting with large longitudinal rjlverta In tha aide 
and conter walla operated by Bumcy valves In all 
plana for the canal. It has boen laid down as a funda¬ 
mental feature of design that at each pair of locks 
there must always be two barriers separating the high 
level from the level next below The extra or collision 
barrier consists of a set of binged, vertical, mitering 
gates, and a massive chain barrier controlled by cap¬ 
stans In the walla. As over OS per cent of the vessels 
of the world are laaa than BOO reel long. Intermediate 
ftnfts have been Introduced dividing the lock cham- 
Derm into two parts suited to voosels 550 and 350 feet 
tn length respectively The Intermediate gates are 
alto protected by a chain barrier An emergency dam, 
which will cut off the flu-v of water In the event of a 
gate being tarried away will be provided at the head 
or the locks The design constats of a awing bridge 
from wblrh girders, supporting specially designed 
wickets are lowered the bottom it the girders resting 
on sills st the bottom or the lock 

The various materials of the foundations for the 
locka have been tested by trial loads and found to 
have sutflplent resistance to tarry safely the greatest 
loads that will be brought npon them by the structures. 
Curtain walla will be built to stop any underflow and 
to prevent the concrete floors being lifted by the pres¬ 
sure of My wnter which might gather below them, 
they are being thickened and anchored down to tha 
underlying ssndstone by the old rails left from tha 
trench administration The plant for the rock crush¬ 
ing Md the mixing of the concrete Is Installed and tn 
successful operation Concrete laying baa commenced, 
and by the last of October 41.238 cubic yards had been 
put in place 

Reference Is made In the report to the aenaaUonal 
rumors of bad slides wblrh were sent out at one time 
from Panama. They were occasioned by a subsidence 
of no conaoquence whatever, which occurred to one 
of the rock Alls at the toe of the Qatun dam It la 
admitted that the most practical question in the con 
Struct Urn of the dam la the sliding of the material 
underneath and In the body or the dam The question 
of Ha sliding depends upon the slope of Its outer face, 
and since the dam which has a height of 115 feet 
shove sea level, has more than a mile of horizontal 
thickness at 1U base the Report Is certainly Justified 
Ht stating that the stability of thta great work goes 
far beyond tha limits of what would he considered 
sufficient and safe In My leas tmportMt structure. 
The excavation for the spillway In the canter of tha 
dam Is completed, sad tha cbaanel below the dam, M0 
feet long and *88 fast wide, la bring concreted. 


Scientific American. 

The dredging fleet has removed from tbs ChMttel 
between the Grin Jam and deep water In tha earth- 
beta Bee, a total of over e.OOO.OOO cubic yards, and at 
tha present time some throe miles of Che channel fw» 
deep water (41 feet at mesa tide) have bean com¬ 
pleted. Ltmon Bay, through which the entrance to 
tbs canal wiu ba mads, la exposed to strong wtnda and 
heavy seas. To protect the entrance channel, two 
breakwaters, one 10,000 and the other 1,604 feet in 
length, are to bo built. 

In the central division, Including the basin at Ostun 
Lake and the great Culebra out, progre ss has been 
very satisfactory Although the Report covers the 
year only up to June aoth, we may sdd that on October 
23rd, wh»n 39,022499 cubic yards had been excavated, 
the work that remained to be done In the Culebra ent 
when the Americans took over the work was half 
completed Including the work done by tbe French, 
this means that two-tfairds of the whole work has been 
done Slides In the Culebra cut continue to be a source 
of annoyance One of them measures 2 700 feet along 
the cut, and Involves about 27 acres of moving ma¬ 

terial Already 677 000 yards have been removed, and 
as much more la s|lil In motion There are smaller 

elides which bring np the total amount of material la 

motion to 1,000,000 cubic yards. These slides will 

necessitate easier sloiiea to the cut at the points where 
they octur, and will add to the total yardage, Otbor- 
wbM they will have no effect upon the canal 

In the Pacific division, the locks at Pedro Miguel are 
founded on durable rot k of such excellent character 
that a part of It will be loft In place to form the sep¬ 
arating wall between the lock chambers The excava¬ 
tion (or the locks Is practically complete Tbe West 
clem Is being construited of rock and earth with pud 
died «lay as a center and tbe material underlying the 
dam is Impervious At MlrsSorea about one-half of 
the excavation Tor tbe lock has been completed, Md 
the general plane for the dams have been approved 

Excellent progress has been made on the entrance 
channel on the Pacino, from which during the year 
8,476 U31 cubic yards was removed The channel has 
been carrlod to full depth for about live miles from 
deep water 

Dus mainly to the great Increase in the dimensions 
both of the prism of the canal Md of ths inks, Md 
tn the higher cost of labor and materials the estimate 
of the total cost of the completed work shows on In 
crease over tbe original estimate of nearly flrty per 
cent. Ths total coat of engineering and construction 
will be fcflri788,000 and If the purthnse price and the 
coat of sanitation and civil government be added, tha 
total Anal cost will be brought up to $375 201,000 

THX TX1AU OF THX XATTLXSHIP “ffOXTH DAKOTA " 

The government acceptance trials or the battleship 
■North Dakota,” of which we gave a preliminary ac¬ 
count in our Issue of November 13th, have now boen 
successfully tomplkled, with results which ora gratify¬ 
ing alike to the Navy Department and tha builders of 
the ship 

When tbs question of Installing turbines In place of 
reciprocating engines In the new warships of our navy 
first came up for discussion the attitude ot the Bureau 
of 8team Engineering was decidedly conservative. The 
Department felt that sufficient experience was not 
available with the turbine at least under battleship 
conditions to warrant Us Immediate adoption at the 
time It was proposed Ultimately, however It wsa 
decided to Install the Curtis turbine In one of the two 
battleships authorixed by Congress In Msrrh 11107 and 
to equip the sister ship with standard marina recipro¬ 
cating engines. 

Now that the trlAls both of the ‘ Delaware” and the 
North Dakota ’ have been completed It Is possible to 
make a reliable comparison of the two types of engine, 
Md it Is gratifying to know that on every point of 
comparison except those of water consumption Md 
propeller efficiency, the turbine has shown Its superior¬ 
ity In the stMdardliatlaa trial the “North Dakota" 
rah her fastest mile at a speed of 23 36 knots and 
made an average speed for the five ruse of 3)43 knell. 
She showed a maximum horse-power for one mile of 
85,160 In tbeee trials She exceeded tbe sum speed 
of the "Delaware" by o 3» knot, Md her turbine* 4e- 


, _ 

ib re Mp aods, wspeetiretr, g* 

1U poods per hs u te fl ower ptr flow Vttfc«#,«ilf 
at her rnnamm fltaptaremsht, the S t le wHfl flYhdtohbf 
the ''North Dakota” wool4 therefore he ».Wt **** ** 
»* hMU, 4,400 huts 4 » ***** Ht Mdriawte ft 
it knots speed: Compared with the, redproeaUng- 
englne-drtvee “Delsware/' tbe turbteedrlw* “North 
DakoU” required only 296 as against IIS toe* of aoal 
per tWeety-fonr hours cm the 19-knot Met. and 108 a* 
against 111 tons an tha IS-knot trial. 


Actual average speed 
HP oTmdn ttw 


Water rate at n 


power st Ik si 12 

*21.04 1A24 1206**“ 

28U.4 2914 1484 

I * 1,400 ie,ue 8,900 


124 144 20.8 


Oral used, poomt. per hour 84,400 27,680 0420 
Coal used, tn* per 24 hr*.. 68* 2064 10S 

Coal per hour per ehaft H P 

ot tprbtnea 1T4 108 2 OS 

t osl per hoar per nbatt for 

total IIP 1.88 148 244 

Coal per hour per •haft ot 

«inle I nr* 145 1 48 2 IB 

Beard cm 8 per rent friction for reciprocating engine 
Specified 

In Sarins. 

Contract Actual. Percent 
s hour* of full power trial lht 18 00 TB 


Tho 'North Dakota” is driven by two Curtis tur- 


144 Inches. There are nine stages for going ahead and 
two for going astern Tbe shaft diameter la 80 btohghf^ 
and tbe bearings at each end of tbe turbine apufifft^ 
Inches In diameter by 42 lnchoa long. The steam, 
superheated fifty degrees enters the steam chest at a 
pressure of 380 pounds absolute. Here It passes 
through twenty noules, where tt Is expMded Ml 
acquires a velocity of 2,000 feet per second. Its pres¬ 
sure falling to 75 pounds absolute It then passes 
through Mother set of noules between tho first Md 
necond stage, where it acquires a velocity of 1.070 
feet per necond leaving the blsdee with a velocity ot 
156 feet per second. The pressure In tbe second stage 
ts 49 4 pounds absolute 1> rom the second to the eighth 
stage the entrance velocity of the steam remains at 
L070 feet per second, and ths exit velocity at 155 feet 
per second. Tbe pressure, however, drops from 76 
pounds In the first stage to one pound absolute in tbe 
ninth stage, at which pressure It passes to the con 
denser, where a vacuum of 38% Inches ta maintained 
It can thus be seen that os the steam traverses the 
eureesslve stages there Is a continual drop in pressure, 
the energy or the steam being delivered to the moving 
blades In the form of Impact, the velocity of which la 
developed by expanding the steam lu series or noules 
forming the entrance to each stage. The number ot 
nox»le* Increases from 20 lh tha flrat stage to 880 at 
tho sixth stage The buckets In the first stage are 1% 
inches In length Md they increase to a length of II 
InchM In the last stage. 

In the two stages of the reverie turbine. It baa 
proved possible to develop about 80 par cent of tha 
power that can be developed on tbe goohsod turbines, 
tnd thus the objection which has been reined against 
the turbine that it provides Insufficient maneuvering 
power may be considered to be pretty well met. Be 
this connection it may be mentioned that in the trials 
of the Japanese cruiser “tbukl,” which Is equipped 
with turbines of this type, when the ship was steaming 
at 20 knots, It was possible in reversing to stop tha 
starboard tnrblns In *1 seconds, the pari turbine ta 16 
eeconiu. Md bring the veeeel to tbeolute not ta two 
OUnntee. 

—--»* V » r -- 

The indent Remans commonly wlrete wHh a metal 
point (stylus) on wooden tablet* Covered with wax 


the three hours' full-power trial, Md the run for 
twenty four hours reepecUvely at 19 knots Md 12 
knots, u herewith given, are highly satisfactory 
Aside from the fact that ehe attained a full-power 
speed of 2)44 knots against the contract requirement 
of 31 knots tbs must satisfactory feature H the re¬ 
markably low coal consumption of the ship, portion 
tarty at low spee d for one of the moot serious obarges 
formerly mods against thp turbine was that of 4ts ex¬ 
travagance In coal consumption under lew-speed condi¬ 
tion*. The ooal per home-power per bow for tha- total 
home-power worked out at 148 pounds at full speed 1 at 
19 knots speed tt was 148 pounds’ and at 12 knots 
It was 3 st pounds, Tbe coal per h orn -p o wer per hopr 
of m equivalent tnd looted home-power (the powsrwna 
taken by toraioometar trees the propeller shaft) worts 


parchment with a reed peh and Bqtrid pigment, or Ink. 
At Hal tern In WestphaHO, hear the *U* of tt* Ataso 
for tre ss emoted bp Droenk ta ttye year 11 R Co wap 
recently toand a brans* rased contain tag * dried 
black mats, which Prof. Kaaaaer hoc decided ta bp 
Roman Ink Ths mass was found to oadptst chiefly Of 
soot and taangta of trap. It also costataad smaller 
quantities ot ferric oxide, copper qrit*. qtay, tnogneeta, 
gypsum, phosphoric arid, eartepio arid, eibeitte, and 
'* --— ’ - j tmm cjtator 















',©* |h# su gg sa t ton of Pro t Tlaaot, of France, an la- 
tarekUBul eommlaalon haa km organised for the 
purpose of transmitting wlrai*** Ubm signals from 



- .• tensed eat of ptantie •» 

t Mump ftreit The Amp k proofed with 
Mr wt>*4 tit* plastic material Mptorad, 
•4 IhNMfb tuhonto fora tbo two Moo- 
k- are. fha —*« of tbo elaetfods* an 
AtTtotereatsk— brating eom. aridtta pfwv 
a«eas ttnnwr oa*. The gas gsneratod ns U» ma¬ 
il to * atfliaril to prat tbo material into 
„ ****«*»** «*** 

la KwOp* to plana a netting under 
KM *t railroad. «ad tmporaat rim* 
* *WtW protaotkm * suoh Potato, u 
Strafe* haa recsotty darinM a safety suapeasleii In 
i^htakU- Una la dfriM t?U> thro, parte at tha crera- 
Mtnwted «a three tasulnton, any oa* of 
.,«Uob win boar tbo oaMLro weight of tbo line »t that 
print In o*a* tos other* ahouM bo fused or broken, 
Oofaao foot Oft» Departamnt hai approved of 
-> tUasrriam, and permits Its ns* at croarings. 
^jfrapjrSSATrirail, N*» Tork, la to bo provided with 
^4* Moots* tnWbf plant Heretofore tbara baa 
. baaa aa apparetas Ur fighting Pro except that carried 
W to* smalt tanyboat that pHaa batwoon tbo island 
v-aM-fta Kpttary. Not tow ago a fire took pine* wkUo 
boat waa «• fts war to Manhattan, and 1 ‘ 

tbo Island with a ft 
it that la to bo Installed coo- 
0 throwing a fenr-tneh atroam 
• Sparhtod kr » electric motor. 

, *4p- Paa d faa go rar nm s e t baa ha petftkmod to 

JUfcrtr a Oahadlaa power company to build a dam 
aaroae too 8t Lawwnoe Ww near Cornwall. This 
wa g or n It associated with aa American company It 
A their plan to dam too Booth Boult channel at Brat, 
to obtain 85,000 to 70,#00 hone-power Later It la 
' 1 that a dam WQ1 ba built acroao toe main 

. Thta doth would not In to rf era with too Corn- 
* provide for toa build 
, _ a lock, toronph which at a alngl* lift of 40 feat 

„-*tatob oonld paaa to* rapid*. 

rJJ Af work of extending too electric bom of tbo Now 
bbrir central Railroad aa far aa North Witte Plains 
IP praooadla* quite rapidly. and it hi expected that by 
, toio Aratri toa year it wljl be la full operation. The 
;toWMB«y terminal at Whkaflald, whara steam and 
<< MMl* taMtootlve* at* Interchange, wU them be 
■ tt t yw.r A now nktothi la bate* erected at 
and naetber one at White patas. hat 
1 ndto tone LOOMtSkwatt rotary aon- 

of art WW- 
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\ <n ton thodty that «fto«t>akaa an pn- 

l&M'W *■ «Mrr-- 



P(j|a hanpatlas all walera. The eatablbtuaent of tola 
system would-make the determination of tandtode at 
eea rary aocoxmte and ladepeadest of toa error* of the 


too ware letuth of 1AM maton, or about (,*00 feet. 
Which la nsod at the BUM tower statin, 

Soaapla Palsdtoo, too Italian aplrltnallaUo medium, 
who reoeotly arrlrad la tola oonatry, haa pw toms 
avldaacw of her power*. The phenomena of her first 
adanoa were toe tamUlar physical phanomsna of aplr 
Itnaliam. That la. they consisted of table rappin«a 
and lerrttatlona. Altoongh oonsldersble akeptlolam pre- 
rail* aa to the hoaeaty of thd medlom. it moat be ad- 
latterly detected Ip fraud. 
Many years **c she was caught In patty tricks, which 
hare by no mean* thrown her Into discredit, because 
they Beamed to bare been duo to tnrolnotary actions 
In toa trance condition Whetfier or not her more re¬ 
cent performance* are genuine, we are not prepared 
to state. Certain It Is, that her performances should 
bo atadiod with scientific oaro, 

a small lot Of shallsd corn of a kind new 
Country was sent to the Deportment of Agri¬ 
culture from Shanghai It prosed to hare qualities 
that may make It valuable In breeding a corn adapted 
to too hot and dry conditions of tha Southwest. The 
plant* raised In the teat averaged leae than six feet 
In height, with an average of twelve green leaves at 
the time of taaasltag The ears averaged IU Inches 
la length and 41/1 Inches la greatest circumference, 
" grains. On 
toe upper part of tha plant the leaves are all on one 
aid* of toe stalk, Instead of being arranged In two 
rows aa opposite aide*. Bolides this, the upper loaves 
stand erect Instead of drooping, and the tips of the 
leave* are therefore above the top of the taesel The 
silks of tbs ear ara produced at tbe point where the 
traf bl&de la Joined to the leaf sheath, and they appear 
before then Is any sign of am ear except a slight 
swaUIng. 

n la sot an uncommon thing for corrosion and oxl 
datlon of bright Steel objects to ba caused by the pree- 
eoce of Injurious subatancas In paper This may be 
due either to fraa adds or chlorine oompoundi, or 
more frequently, especially In the case of hartl-sired 
paper, to the excessive use of aluminium sulphate, 
which la gradually dissociated by atmospheric In 
finance* Another drawback associated with certain 
kinds of paper la tha blackening (due to formation of 
sslpMda) which It produces on articles of silver or 
copper Owing to tha growing use of paper of wood 
pulp prepared by digestion with sulphur compounds 
tola blackening act tan la more prevalent now than 
foraariy In fact. It la aaeerted by Herr Klemm In a 
recent tavaatlgaticn of tola aubjert, that moat, If not 
*9. unbleached wood pulp* qt the sulphite and sul¬ 
phate clast contain traces of sulphur compounds that 
have a 


pulps, however, ara generally bee from these sulphur 


Ougt, fiaMAamhaa, to* disooverar of the North- 
West fsstags, arrived la the United State* recently 
Cage. Aa skaA ra n has me her* to make preparations 
■* As expedtt*oo to toa Antic which he calculated 
" ffstg Man gamy from olrfilMtloa probably more 
Jvd rears. HI* prtftary object will be to explore 
toa hapM dafto* Of tba r e gi on, to study toe currants 
1M4 ts —e rac tnaa'aad the character of the ocean bot¬ 
tom H* *«Mff ,^a flu Francisco In July, till. 


ta bis trip to toe North. 
■*»» Nonragtoa ggra ms sa at has put up no.ooo for toe 
toptdfttan kora keen many private rabacrip- 

. (Jcos from wa g Ma BrandtoarUns Interested in polar 
Jt&ntt ** tost-toafpona ot haring toelr own people 
■wf* <M Clary. W dhaovsry, Capt. Amondaew say* hU 

--■ ■loto-to regard to the drift of dr* "Ojoa- w*» 

be believe* that to* 
to* .hoarse that ba is confidant to* 
' |i tnkn. He ran uMM la maktog 


,' ■, f ' AifcoHAimcs. 

" '"M Ontohar MW* two 

Wa tongoplnae *f WH n»d \% tuMtos 
tlenaa. After to* first night h* was preasatoA to toa 'X 
Anstrinn Bmperor, who wag gragdy tatotaatofi h Hi > 
mncbla*. from Vienna X. Bleriot want to Buchnnto, 
and made same flights before toe King ot Booms*to. , 
t s o o galton g that In order to lee flights by to* dar¬ 
ing Franck aviators substantial «■*» lnduoamrato BWt 
b* offered, tha peopU of Ijim Angelea, CaL, have rnto*4 
ISO,000 for prises to be competed for by leading aria- 
ton of Franoe and America at an aviation mealing to 
ba held oa tha Pacific coast in January Paulhaa, Dm 
lagraage, and several other of the French aviator* 
have agreed to compete, according to cable dispatch**. 

Mai leaving New York for their boms In Dayton* 
Ohio, a few days ago, Orville and Wilbur Wright 
entered toe French consul’s office In New YoTk late one 
afternoon and received from France* representative 
crosses and diplomas of the Legion ot Honor Not 
until several days later did Miss Katharine Wright ac¬ 
cidentally discover In one of her elder brother’s pock¬ 
et* tha decoration that la so much prised and sought 
after by distinguished men here and abroad. Bo en¬ 
grossed was be la business relative to his aaroplanaa 
Uiat he had forgotten to mention It to hie slater 
The flying of model aeroplanes tor prises, which haa 
been done almost weekly for some time past at to* 
meetings of the Aeronautic Society has bean takan 
up by quite a number of boya In New York city, who 
bars mad* some excellent records at tola Interesting 
and Instructive sport Contests are held weekly under 
toe auspices of the West Bide Y It. C. A. when 
Wilbur R. Kimball, B.E, Is giving a conns of lecture* 
upon aeronautics. Cups have been given aa prise* by 
Ur Louis R. Adams and by Mr Wllaon Marshall, 
whoa* 12-year-old son. Wilson Marshall. Jr, haa won 
two legs of the Adams trophy with a biplane modal 
of tha Wright type. Propelled by n rubber band motor, 
toll model, tho planes of which are about t feet loog, 
covered 94 feet 9 Inches In It* longest flight. 

Ahhoagh Firman and Faulhan have quit* frequently 
taken their wlvee on flights In their Farman biplanes, 
neither of these ladles haa eaaayed to fly alone. It 
haa remained for the Baroness de la Roche to become 
toe first ariatress. After receiving several 1 n a m es 
from M Chateau, tbe Instructor employed by the Vd- 
■In Ft* roe at Chalons, the Baroness made a short In¬ 
itial flight of about 200 yards Tbe following day tola 
titled lady flew twice around the parade ground—a 
distance of about 4 miles—In a rather gusty wind. 
After the Bret few turns she was able to fly the ma¬ 
chine without any trouble whatever, and seemed to 
have the biplane under perfect control Thla flight 
gave a good demonstration of fairly good automatic 
stability secured In the Volsln machine by tho nae of 
vertical partitions between the main surfaces and In 
the tall In America a Curtis* biplane la reported to 
have been sold to a wealthy lady In Florida. 

Tha “Pareeeal HL" airship, which has been at the 
Frankfort Aeronautical (exposition thu past" summer, 
mad* a grand tour above south Germany from October 
12th to ISto, In the course of which It passed over 
Nuremberg, Augsburg. MOnchen, and Stuttgart. Tbe 
1SS kilometer* (82 8 miles) from Nuremberg to 
Augsburg via Treuchtllngen Mannheim, and Donan- 
wOrth was covered In 3% hours at an average speed 
of 211-2 miles an hour On the return Journey in n 
straight line on October 14th, however, the airship la 
said to have covered about S7 miles In an hour This 
very much greater speed on the return Journey was 
perhaps due to more fivorable condition* and to to* 
forcing of the airship at Its limit of speed throughout 
tba shorter distance That Its epeed is superior to 
that of tbe “Zeppelin” has been testified to by a well 
known American aviator who took a trip In tbe latter 
last summer and said that tbe “Pareovar readily 
passed It, although the "Zeppelin” airship made but 
IS miles sn bour according to hi* t'mlng 
Kaar Baa* Orads, toe first German aviator to fly 
successfully with a monoplane of his own invention, 
and who** machine was shown In flight In our Issue 
ot October 22rd, has at list won tbe Inns prise ot 
110,000 for toe Hist kilometer flight by a German- 
built and piloted aeroplane. After first performing 
to* required flight In I minutes II seconds above the 
Mars field at Bork on October ITth (besides which he 
mode three other flights si 6 mtnntea 20 ssoonds, 48 
seconds, and I minutes 10 seconds on the same day), 
Herr Grade took hi* monoplane to the aviation field 
at Johnnntsthnl (where toe flight for the prise was 
required to be made) and won toe pries In short order 
on toe 80th ultimo The ton owing day he made three 
flights of IK. 14*4. and 8 minute*’ duration respective¬ 
ly, and a fourth flight In which he made one circuit 
of tha field. Tha motor naad by Harr Grade la a 4- 
Oyfteder, V-type, air-cooled motor of bis own invention 
lorae-power and weighs 77 pounds. 
1,200 to 1,400 revolution* per minute and 
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Th* | meat attempt to 
lllarr r riser Yankee la tha Brat »J>plJeaUoa to a 
l nltcd State* warship of tba method Of sal rax* by 
r mpnweed air used by Mr John Arbuekl* Tba ayv 
tom has already pro rad Its aQefcaey Id the cast of 
the raising f th* atean ship Bavarian of 12 000 tons 
after a) t 1 ad ran upon tba rocks In tha Bt Lowrsoo* 
Hher 

In 1 th the old syitam and tha new th* raising of 
a e ken Tassel is aeoomplishad by removing sufll 
I ut water from tha ball of tha ship to fire th* aeoss- 
utry buoyancy for flotation Under both methods tha 
space within the ship that Is rid of this water la filled 
with air but there la this Important difference that 
under tha ordinary method the air la at atmospheric 
pressure whereaa under th* Arbochle method It la 
under a pressure equal to the depth of the bold or 
compartment from which tba water la driren oat 
la ralatnf ablpa It baa been customary to send down 
dlrara who by mean* of patches of plating pings 
wooden caissons cem nt etc attempted to patch up 
the hole In the hill end render the ohip fairly tight 
M hen three re airs had been completed powerful 
pumi • were Installed upon the ohlp or upon wrecking 
tassel# moored alongside and sufficient water was 
pumped ant to lift tha ship oft tha rocks and enable 
bar to be towed to the nearest drydork 
ft frequently happened however that the perfora¬ 
tions of the hull were so many or of such extent some¬ 
time* large portions of the bottom being torn entirely 
away that salvage by the pumping method was prao- 
tlcaUy Impossible This was due largely to the fact 
that the patchwork—plugs canvas cement and what¬ 
not—was nxpoeod to ah Inward pressure correspond 
ing to the detth of the Injured portion of tha ship 
below water which pressure was so great as to ex 
oced tha resisting strength of tha temporary repairs. 

It occurred to Arbuckle a few year# ago that there 
waa no reason why the compreued air method aa need 
In drlrlng tunnels below the Bast and Hudson rivers 
should not prove effective In the salvage of sunken 
ship* for if the mud slit and water can be held 
from entering the open end of a tunnel by oi posing 
against It an air pressure equal to (ho water pressure 
at that lavsl It seemed probable that the water could 
be expelled through the perforated bottom of a ship 
and held permanently at the level of this perforation 
by the same uae of comi rested air 
Although It necessitates some ex cedlngly difficult 
engineering work and the exer lee of considerable In 
genutty the method by which the romireeaed air U 
used for freeing the ohlp of water la simple and easily 
understood No attempt Is made to close the per 
foratlona In the bottom of the hull but great care la 
taken to render airtight the sides and roof of the varl 
ous holds and ompartments Alr-supply pipes are led 
Into the various compartments and compressed air Is 
forced In and tha water gradually expelled through the 
bottom jinttl the lev 1 of the water In the various 
holds has been driven down to the hlgheut point at 
which the hull baa been perforated It Is evident that 
the water 


ed and knowing tho 
weight of the vessel It IS 
possible to free the ship of 
the ex* t amount of water 
to bring her to the surface 
and make her float at 
some predetermined draft 

The Yankee la one of 
four merchant chips built 
between 1890 and 1891 
which were purchased 
during the war with 
Spain and transformed 
Into auxiliary cruisers 
Latterly she has served as 
a torpedo am ply ehli She 
Is 49! fast long 4 H feet 4 
Inches In breadth and 
drawa 30 f et of water on 
a displacement of 8 f»j 
tons 

In tie autumn of 1908 
she was run upon the 
Hen and Chickens Reef at 


by eettprasMd air, tbs tdgfaa u* better room* being 
sopited by pumping. Tbs vsssst was floats* attar 
forty flv* days of otwaUcfts, nod was being towed 




Tbs spsdsl steel batch** ware pr ovide d WMt OffiWb 
togs t* which were oouptsd ffra hug* test ptMlfto. 
which extended above tbs snrfaes f th* waist a* 


Tbs wracking plant ooantsts of a tong* s ebo dasr wfctofr 
Is fitted up with living aoesamodattsas tor t*« MM 
a Mg wrecking staamar upoa which ia httaB** * 
ocopremor plant capable of dsUrarfag MN mt*c 
M of traa air par rntants a number of skips bOata, 
and a steam tug which makes regular trip* bs tsssa 
New Bedford and the sera* of tba wreck two tnfisa 
out in Busasrd* Bay Tha difficultis* of tha 
are greatly enhanoed by tha exposed poaUtcg of th* 
wreck, and there are naoaarartly many days when it la 


over the spar deck la emaplstsd and H la agpeate* 
that very shortly as soon as n favorable oonJunctM* 
of wind and Udss Is presented the Yanked' will be 
brought to the surface and tewed tats dry dock Oan- 
sidering the great depth of water In which th* skip 
Has her salvage will be on* of the l 
feats of Its kind In tha history of wrw 


In tlis two diagram* of the Yankee the portke a of the *Up 
tram which the vnw wasaapalM arwabown Inwl tie 

unn» m mm it ooumui an 

■tova them In and the water flooded the compartment 
and • topped the compreasora The vaaaal (lowly sank 
at a point ona mils east of the Dumpling* In Bernard s 
Bay at the entrance to New Bedford Harbor and lay 
In the position shown In our various engravings Tha 
bow of the vessel was a fa w feet below the water but 
the atom lay thirty fact below the surface 
In the new salvage operations It was decided to 
leave the lower holds the engine and boiler rooms 
and the greater part of tha g in deck full of water 
and lift the ship by expelling the water from th* upper 
portion of hold No 1 from tbs whole of the berth 
deck and from the after portion of the gun deck 
Reference to the engravings will explain the coadl 
tiona of flotation the un watered areas being shown in 
white The first step was to make special steel 
hatches fasten them securely In place and calk them 
thoroughly watertight The gun deck being of steel 
wa* sufficiently watertight In Itself but tha after por 
tlon of the spar deck being of wood and having com 
paratlvely little resisting strength against the upward 
pressure of the air It be amt necessary to reinforce 
It strongly This waa done by placing above the spar 



je deVelopnaaabjM tha ga 
w enabled wltfdAOdsra 


At slight expense by the di 
motor the farmer is now « 
saving device* to do many times tba amount of worfkg 
formerly possible. Th* aooompaaylag lHustrettotT 
shows the use of • 


Just outside of the ban driving a oora hueksr by belt 
transmission 

Thousands of acres of com or* not oat up bat 


except for tbe fertilising vain* and a small amount 
of feed 

With a motor-driven huaker located at tha ban It 
Is a simple matter to Jark the stalk oora, s p ranas 
which U spaed ter than husking and to shovel It Into 
th# machtna by which th* ear* are hasked Tba huafca 
are blown to the mow or barge mad* of wire fMetag 
They can afterward be baled and sold at a good prlr* 
to mattress manufacturers th* husk alone netting a 
good profit while the feeding or fertilising value Of 
tbs stalks Is not materially lessened 

Por operating th* husking a 


central Ohio a four poll n 


holds J * 3 and 4 being 

badly perforated as shown in the Accompanying dl# 
gram, Th* Navy Dtpaitmeul endeavored to float th* 
ship by tha customary method of dosing th* holds and 
pfimpta*. bpt falling to get her off thsy abandoned their 
tftet* *n<f called tor bids by private wrecking com 
MB p s - Th* wftdltion of th* ship was ganorelly eon 
pflrered to bo hopshss and John Arbnckls was th* 
Mty MM*r OisraUoai were corempaesd oe October 
1H1M Ih berth deck thraniMut tiw who* 



» ha* been able to hash 
U0 buahsla in a day re¬ 
quiring four teams aa* 


» with a oash out¬ 
lay of tweAtyflv* dollars 
per day It to atatsd tba* 
oa* of than* nail hash¬ 
ing machines opsratad hr 
a light gasoline sagtoe 


or 9UW 
rtvw hndksr 
to Of the two-roll type, th* 


d..ok and upon ths «•* how* « sorts* of Ihtna t «*• -- * K tnlvta'dmt m 

beam* erraagsd re pair*, which axteedsd th« «dl t * L h«U Ik a££to* 

width of ths rare*!. At |te owtsr sada reck raft of d*t S 

loams was anchored deem to tbs waterway at ti» 
of th* ship by fl-tohh tore ref* a*t up httk reaMd* 

Upon thsbaares tMMtottyervr the sfd*’**!»'<* th* 
deck how*, two J3x 1» thnbsr* wore placed ptMM i 
wuh th* axis et th* ship. Ups* th* aorer tthW 
tkra* b«ma were ret. ^*Ut *asMr<^ ■>**. ptofcs, 


which to abort it b 

mint ttfr Mmto* 
M dlth n u but ha Mia 
MtW at tiw M beshl 
** irtthrat dlfltoaBy W 
to «*<*d (AA- avarags 
HmhrfremT taloMtolto 
(U bflb square) p« MM 











im m. bdr,%ow, iavaat* 
tm W0fan‘ tfispefid, tiUMM Mon tte Boyai 
• nwi «te white 
PI.A*!* M» or teWswV. *Bd 
#1* MifoWwa fsrfseOT ma who* 


IJwW^ffitftes Md who* tta 10*1 ra 
iji'WI (ratt oio sifts to tte otter Two 

'P*rjtr, Udtutd o ££ deal of tntoreot, 

•M It up pn tfMaft ttet it matted a 
WteteUte ta Mttroad prtetloa. Tte oar 
ted tej* la equilibrium 17 uoasa of a 
|frr of wheels, ttet word rotated at high 
#0* la opposite directions. The gyro* 

Ite#w eteot of thNd rolauai maana pn- 
vttt** tte ear tn® Mppttag ovw. la tte 
stop# ate ttet a top la kept from falling 
while aplaaiag at high speed. BUM the 
teat exhibition of tte gyVteoaptt oar, Mr 
fetehari teabaaa at work developing do¬ 
tted, wWoh would permit of nslng the 
ddnir principle oa a mnoh larcer oar 
•UtUte for carrying bean loads. A oou 
|la Of vwta ago Mr Brennans invention, 
paw reduced to practical dimensions, was 
dials exhibited before tte Royal Society 
Tte car was 11 feet Iona. IS feet high, 
aad 10 feet wide, weighing U tons. 

Qafrytng a load of 40 passengers, the ear 
v traveled OB a single rail arc and a circu¬ 
lar track IK yards In elrcemferenoe. The 
telanot was perfectly kept by means of 
two gyroeoepee weighing three-quarters 
ctf * ton each and revolving at a epoed 
Of 0,000 revolutions per minute The 
wteele were Incased and ran in a vac- 
«wt so as to rodnoo Motion to a mini 
mom. A gasoline engine was need, to 
beep tte gyroooopes spinning and also to 
propel tte oar The oar was subjected 
to tea severest of tests, the passenger* 
suddenly shifting from one side to the 
other fa their endeavor to destroy the 
eqellHnium, hat the gyroscope wheels re- Mr. I 

tended to tte slightest disturbance, and 
restored the balance at once One of the difficultly 
sneooaUred In a ear of this type Is the processional 
action accompanying tte gyroocople motion. This, 
teworor, was ovorooms by myna or Motion devices. 
Tte ad ran tag* of using a monoraU la that the cost 
of construction Is considerably ley, but In addition to 
this than Is the fact that a slight deviation from a 
true line would reoult In no damage, whereas whoa 
two parallel tracks are used they must both bo kept 
perfectly parallel and in perfect alignment, otherwise 
tte ear will nm off the track or win rock violently If 
oa* olds dips below the other In other words, a dou- 
bhrmtl track Is more difficult to keep tn repair than 


ttn feUawteff nmaarlsy the ryulU of two yaws' Uoa of many Imperfectly soldered Joints, however, hag 

PPtelesl saparhnoats with toldsrlag agents, chiefly failed to Indicate any Injurious effect due to adds, and 

these of the , ‘soft“ typo which art suitable for electri- has revealed causes of very different character In 

cal work, where it Is nooeasary for tbo security of the most oasy of Urge wiry traversed by strong our 

servles to hasp wlthla definite limits tte resistance rents, insufficient contact bad Muted overheating of 

tntrodnoed and tte bast generated at the points of tbs Joint and fusion of the solder in some Instancy 

Junction. Tte req ui rements of mochas leal strength, tbs troubls was attributable to the formation of ote» 

trie arcs between wiry which wen not 
bold closely together by the solder 
No Injury due to the employment of 
acids could be detected even In resistance 
rails With the flue wire used In they 
colls Injuries are far more likely to bo 
caused by careless handling (overheating 
or burning during the operation of sol> 
dering) than by acids. 

They considerations lead me to form 
a lower estimate of the Injurious action 
of add soldering liquids than is com¬ 
monly entertained The Investigation In 
question was undertaken primarily to 
settle a dispute concerning the reUtlvo 
safety of two nolderlng liquids, of which 
one rantalnod ammonium chloride and 
the other tine chloride The difficulty of 
deciding the question had been Increased 
by the circumstance that an Injurious 
action had been attributed to the hydro¬ 
chloric add contained In both soldering 
agents 

The first requirement for making a 
good connection by soldering is the pres¬ 
ence of absolutely clean metal surfaces. 
If diluted hydrochloric acid Is employed 
as a soldering liquid a good connection 
ran be made between surfaces not origi¬ 
nally quite dean Many coppersmiths 
use dilute hydrochloric add exclusively 
in fine art work Experience shows that 
no Injurious after effect need be feared 
If the soldered Joints are well washed 
with water The notion that hydrochloric 
add Is difficult to remove is dlsprovsd 
by the great volatility of the add. Am¬ 
monium chloride (sal ammoniac) la in¬ 
ferior is a flu to hydrochloric add. and 
also to line chloride and xlnc ammonium 
chloride 

Mis Brennan standing la treat sf Us gyroscopic atoasrall ear t made experiments in soldering with a 

preparation of amroonlnm chloride, to 
however, demand that the surfaces of contact of the which ammonia waa added drop by drop The effi- 

wlry shall be sufficiently extended to satisfy the con cleney of the soldering liquid visibly diminished as the 

dll Ion of low electrical resistance, and when we ran proportion of ammonia increased Soda lye. added to 

alder that ordinary tin and lead solder has a specific neutralisation, made the liquid entirely unfit for use 



wiry shall be sufficiently extended to satisfy the con 
dll Ion of low electrical resistance, and when we ran 
alder that ordinary tin and lead solder has a specific 


conduct electricity but to protect and maintain the rated In the operation of soldering Experiment 

contacts of wire, and to preserve the copper surfaces showed, however, that ammonium chloride does exert 

from oxidation an injurious action on copper When a mixture of 

Thsre Is a traditional belief that hydrochloric arid ammonium chloride solution with glycerin was cm 

and other arid soldering liquids should not be u»ed ployed in soldering heavy copper tabloe to each other 

(n electrical work, because arid left on the Joint by a or to sockets, it was found almost impossible to pre- 

care l sy workman may, especially during the passage vent the liquid from penetrating between the wires of 

the cable I exam 
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The well known explorer ■ 

HUpfo Borgbcee, hu presented to the C 
ties or Italy a tabulated statement showing the nam- 
her of dirigibles and aeroplanes la existence li the 
world on September 30th. The former number It; the 
latter, 76 In addition, <8 dirigible* an Is oourse of 
connirui i Ion The number of machine* first cited an 
divided urnong the different countries as follows 


Tbo dirigible* an dlvldsd as follows Into military 
and private ones. 

Military Private 

Oartuny . . f 8 

rtann 4 8 

United Slab* 1 • 

ISn«l«nd .• 1 

Italy 1 1 



. e< the whlte nnd to* red efr 

ynsete* la the bteod. The rod oorp needs* appeared aa 
Mnekgtobetee ontaoedwtth whlta. and the white one- 
precis* appaand aa white splash*. The picture or 
the oorporeta* filed past at the rate ot ft? a minute, 
each haying here taken fit about l/t*ad part of a 
■eooad, Tho moving platan flhn- views appeared oa 
the 1 aenen magnified from 10,000 1* 10,000 


• * high aa 


t, beoaape 4t wtt nvteteroeo- 
tala phenomena Which at present oasaot he 
It mar be stated without la the tesst « 
from the work ot Dr. Comendon that similar rasult* 
hava haen already obtained by an Bngltoh naturalist, 
Mr Mark Duncan. Furthermore, Kite. Cheroton (the 
ooHaborator of Prof. Franck of tho College de France) 
and H. VMe have also ‘ ' 


m asgiaentatloa of a*a urchins' s 


a fit the biological 


me am «r the lasaiuir awn. 

A. few years ago Prof Metchnlkoff Ingeniously pro¬ 
tected upon the screen the struggle of the rod and the 
white corpuscles la tho blood The spectacle waa 
highly entertaining, but unfortunately lasted hut a few 
seconds, for which reason the application ot the proc¬ 
ess was exceedingly limited. 

Thanks to a new apparatus recently devised by Dr. 
Comandon, and exhibited before the Academy of Bel- 
races by Prof Desire, the moving picture machine Is 
made to give an enlarged vlsw of the small microbes 
in activity Briefly stated, Comandon baa devised a 
method of employing the ultnunlcroaeope for the pur¬ 
pose of photographing microscopic life on a moving pic¬ 
ture film. 

The uUramlcroecope, which has bean more than once 
described in the columns of the Scnumno Amxucax 
S umEVeivr. la not essentially different from any other 
microscope, except In the method ot lighting the object 
to bs utilised, In an ordinary mlorosoope the light 
paaaea through a (lass plate which supports the ob¬ 
ject, and thenoe travels to the eyepiece. Infinitely 
small objects are lltaraUy drowned In thla brilliancy, 


b not sufletenUy different from that of the ambient 
light With such an ordinary mlcroacopa it la im¬ 
possible to study objects smaller In diameter than one- 
half a micron—a micron being equal to the tl 
part of a millimeter The ultiamloroecope comprises 
the same arrangement of lenses as aa ordinary micro- 
scope. Instead of Illuminating the object from below 
and normally to the plane of the stags, the object la 


The number of aeroplanes which era known to exist 
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France, which possesses more than-one-third of the 
aeroplanes In exlatrace, la therefore considerably far¬ 
ther advanced than the other nations In thla respect. 


It sometimes happens that a physician leaves absent- 
mindedly In the tissues of bU patient one of those 
fine needles which terminate the Pravaa syringe, be 
It by soma wrong manipulation, or because of acme 
awkward movement by the patient. 

In such a case the treatment la very simple. On* 
simply says nothing about it, and the patient does not 
notice it The accident 1* of no consequence, the 
needle la not absorbed—of this there Is no doubt- 
hut proceeds leisurely through the tissues to some 
other point of tht body 

Unfortunately It le not so much that trouble may 
arise by this behavior of Fraves needles, and that 
pain may be caused thereby, u It b that they may 
be brought about trcwstlsm ortem. We find an ex 
ample In the Preaae Medicate 

Blood orangaa are often, K appears, “faked." at least 
In northern climes, where they co mm a nd a higher 
price than the ordinary orange. 

in order to transform these latter Into blood 
tTanges, oertaln '‘manufacturer*” Inject Into tba 
orange, through the rind, with the aid of a syringe 
provided with a fin* need La, a solution of red aniline 
dye mixed with a saccharine solution. Now, reoentty. 
In Bt, Petersburg, a lady bought from a fruit merchant 
a doses of these pseudo blood orange*. Sha gave ana 
to her little daughter, but waa distracted to find on 


__galls were porta* 1*10 the I__ 

til UQ8 to the rata# of 87,148, eoeardtag to w, th.7a.___ 
of the united States Qso4of»c*i ffOrrfft wlMtt'dffpt 
an nranlhm and other rare metote is yuMtobto hr to* 
Burr*7 as *n advance chapter oom 
■oorere of ths united state*, ontendar pasTlMt,”' jsrv 

Where*Cnnrt^JlS««te IbnMfW 
tured alcohol are lew stringent than there (dread on 
ths nss of gasoline, or wksrs safety and ckaoltnees'are 
important requlsttes, the advaategta to he tat*** kr 
ths ns* of alcohol anglnea in pteca ad ganolta* **to*W 
may overbalance a coosldmbte toore**< m Du t**l 
expanse, espeotally If the coat of fuel IS but a sm*U 
portion of ths total a 
aver, 1 
s unto It b 

and until the equality of gaaollna and alcohol * 
fit respect to adaptability to servtee required sndqaan- 
Uty of fad eoasumed per brake bone-power beta BM* 
more gansrally realised. 

In regard to ganaral nl—altnsre, *n{h aa ******* ti 
■moke and disagreeable odor, s' ‘ ' ‘- 


grayish smoke, re to the exhaust ot a gi 
sen* angina when the oombusttod of tha foM is ladCIO- 
plsta, and It la seldom, U over, clouded wfth bluish 
■moke when a cylinder oil of too low a fir* tast Is 
.Th* odor of 


9 m gaMtpw 
Mhoi rattan* 


Ths German airship “‘Qroa* If Is provided With 


light rays fall only on the slightly eterated object, 
and therefore leave everything stae In ohscurlty This 
result Is obtained by a slmpls ayntem ot prism* and 

Without entering Into technical details, K may b* 
*ald that with an ordinary mlcroaoepe th* eye Is tmn» 
(fegted Into a chamber bathed with sunlight With the 
uitamlcroacope Urn eye la transported-to a dark room 
tMTfSSSd by a slngte ray of light, so that It reudsts 
vH&hk 4fist particles which otberwte* would b* In* 
rhffbte lMb* room were regntorty Illuminated Hens* 
tha oltrajnkwsoop# reodere it possible to dlsUagateh 
mterosctple objeeta maaaartag not more than l/ltdth 
■*M a mterM fit diameter, or 1/100,000th of a mfM- 

W * * 7 


attacked by a sharp pain In the region of tha pharynx tag th* 


diagnosed th* palp and hamorrhag* as hkvtag bean 
caused by a fragment of a Media which had Lodged fit 
the rnneoas membrane of the pharynx Wire tug 
fragment was extracted tt proved to be a fotat of * 
Pnvas needle, in th* en of which w*e found a tmafi 
ramaltlag nortten of staitre color 
On returning to the orange denier, he revested that 

th* ”dodg*” to «B*n fwortad to te aaondMtattkff'bto*C 


h wlrelaaa appantns on the "Zeppelin III." This 
t to especially gratifying, b 

---Mag the advh 

leal Ion with Zsppdto air- 
t of th* danger of fire. Th* Sepiwftt 
tho** of Pnnevnl and Orcae, has * 
ton which to a good eteotrtoal Ota- 
dnetor, and U In also exposed to the danger of an 
accumulation of an explosive mixture Of fares fit <b* 
spaos between th* gas toga red the outer «f *“ 


plant In New Caledonia to dreerttod U th* qftttifig 
artld* of th* correct Summon*, Na 17**. Tto'^ 
»lr* bUtty of fitting the tarm dteNBnff wlth goed.j^BWk 
tog fixtures end of twtaUfeg a modern 
tdm and economical hasting u mlntog a 

to an excellent artwTrethTST^^®^ 


•totedtttca. which ta hAtoft f* 
Itagta&d to «q to fee ferttk Vote, It ta l septai d If... 
matotato ta c o mmon ta a tte u wtu the aMMhri**r‘ 
dutaf the retire mm * ft* 
telegraph awnrafa* he tetoQrfre 
toe ghfp tff^t* W P (4 | H ig, whtok urtt rertk- 
and other iwytorererr^*4^ly^ K 
— 
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ta *17 fc I 

».«»•*>* Vrtwhta. must Mre* be 
.. ,_ta*» ft* JtfrtIM) ta to arrange tha 

yto #M)* tfi tt ta efivefa Oflnaat combination* 
£«•£» «•* taM* WH*ta* in mob row ao that 
. ft fimtan wfll to la the sane re* more than 
* M*. fit *W> £ * <J*U* aw*rant that my nun 


HMnruM* 

» 4s WBor of tb. d 

t aaitafi ta » yoaaB) 


tmetfeafi ft fi fetal Muc tit suggestion by »u» 
tafiw a* letting to* «****« » oeeM-goixg ve**eu 
#A ta tad* *a M* ataMMW, aaa < 
iMKMljtrtv Ao *M tor tkatm 
tata« a landing 
Hatta Mastetioa 1 would any togt baataa tba trou 
ta* aakUawd by you there would to tlio area more 
turn* «aa of haying two man sach thinking sspa- 
nOafr, aW aadh flgwtafi on what to do wtthoat know 
1M *h«t the otbar will do For example In caaa of an 
(uvaftfetir cdualm tha pilot sees that by 

flUttag, a qatok ton be can amid K. The engineer 
■tag the Bttoattoa and not figuring on the poaalbllltr 
ok steering swag back* Ua eaalne The neult Would 
ho the ae wal weald not neawer ter helm Hoick enough 


Npw there la a aratam of oeotrol on a Urge number 
Of motor boats, in tact an motor boots up to and in 
led one-man control which la 


tpola to the stowing wheel aa on i 
Steering a re 17 delicate operation la done br atoam 
Tfby with a similar apparatus cannot a large rowel 
to made a ‘'one-man oontrel" boat? There U no great 
mechanical dlffloaltr to It And what U more a gleam 
engine oooM ta entirely controlled hr one lerer 


I WoaM like to bear what other* hare to say on thb 

subject. H Buibwai 

New Tort tttr 


of three eCord tha taala for pnxxltng game* To the 
v*l»ltlated-the reaulta hare a more or lew wonderful 
appearance In the foil owing article it to proponed to 
tnatwwo end eoptoln certain of three punlee The 
fret to eomewbnt similar to a prexle published by Mr 
W W * Ban The Others are new and appear now 
tor the first time 

To begin with—there to the possl* of the rerereed 
digits A pereon to requested to aelect a number bar 
lug In t| aa odd somber of digits. He to neat aaked 
to toreros the order of the figure* thus producing n 
oeosod taajriwr Row to la directed to subtract the 
ouo Dumber from the other and multiply the Moult 
by amp number to plswea cutting of any naughts at 
tbs red tfpen obtaining this be to to crow out the 
final' tore flg w ss and tan yef the Meaning number 
He wlH probably to eerprtoed to bare you Ml him 
Om figure* which to crewed out Yse do this by an- 
toktgg tore aaughte at the end of the nnmtor he telle 
dlttd* to » ead Ufl*e tbs remainder TM* remainder 
exdfeadtof *nu» I* yield* the aumbsr crooned out by 
him. 

Thus ttppaae ta amnber Wham to to fiMta (ea 
ttU Utodwr etdMM) Horerstog tbto, wehare IMS* 
Batata** a# tree* the other we obtain liWfi 
fi&Mrta* tala by fit (nay aamtor wUl do) we fiat 

&K*t* Otoaatogoot to* final 4** dlfhe 04) wa are 
awfcwi| tototfitttto tereft-^toM^ To thlg we annex 
“ M* Bto*ta*W» wegetfor re- 

- a* wa ta ito 

fifienale not dtob- 


MMBMb - fflWPWff 

* two fita M fiB fit taw to aaugbla, wa tore a Motor 
Wttlktato tatottoto totoififi dtrWhlt to M or dare 
ta- tidtata what aeeda to to added to bring 


Aaothor presto where tore figmrw are determined by 
the perfumer to the toDowipg A pereon to naked to 
•sleet two prime numbers He to then to add them 
mpd square the neult For a moment this to to to set 
aside Next the smeller of the primes to to be taken 
from the other and the resulting dUtareace squared 
This last remit is then to be subtracted from the result 
laid aside a moment ago You now request to be told 
the result. This you dirids by 4 You will then ob¬ 
tain a number which can to factored In but one way 
yielding two prime numbers Tbens are the numbers 
selected at the outset 

To illustrate suppose the prime Bomber* selected 
are 7 and 13. Adding and aquaring yon get 400 Sub¬ 
tracting and squaring there results St Subtracting 
thb last number from 400 you have 344 Dividing 
01a by 4 yon obtain SI This ran be factored In but 
one way—7 X 18 

To explain the matter algebraically let » and y rep 
recent the two prime numbers Adding and t luarlng 
we get (a #)’ Bubtretting end squaring we have 
(e— pi* If now we write these expressions out In 
full and subtract the teooud from the first tb is 

<*•+ fery + yM — <*■ — try + y) 

we (ball get 4xy This to the number told to the 1 re¬ 
former corresponding to 396 shorn Dividing by 4 
we of course get Just ry As both e and y are prln e* 
their product to factorable in lust one way—Into t 

and y 

A third puaxle to when a person to requested to 
select a number Ha to then to square it and lay 
aside (Or a moment You then request that he take a 
number which to one less than the one selected and 
square this also He to now to subtract one uq lare 
number from the other and tell you the result You 
then add one to the nun tor he tells you and divide by 
E This win give you tha original number 
Again suppose that Instead of subtracting cue and 
then squaring your friend bad been asked to a ibtract 
l and equate You will then request the two squares 
to be subtracted the one from the other ul the result 
communicated to you Just as before You now add 4 
and divide by 4 getting for result the number chosen 
Thus In the first case If the number chosen were 
It the square would to 169 The eq tare of one less 
than the number (18 — 1 = 12) would to 144 Sub¬ 
tracting IS to obtained This U the numb r com 
mnnlcaled to the pert ore sr Adding 1 and dividing 
hy I we get 13—the original number 

In the second case after squaring 18 and getting 
lit we equare It 2 ta II and get 121 Bub tract lug 
this from 16# we obtain 48 Adding 4 and dividing 
by 4 aa directed we obtain 13 

Algebraically considered we have for tho first case 
s*hi (x — l)*aa the number told to the performer Tito 
to really tf — 1 If we call this number .V we have 
N x* 2* —1 Now V to known and we wish to get x 
jr + i 

We hare therefore *■- 

t 

In the second case we have *■ — (a —1)* which 
ytolda 4s — 4 Putting V -=a 4r — 4 we get 
N+4 



Or to state tba poale Id a more general form wo 
may request that the number to be subtracted be A 
tnataad of 1 or 3 as before Wa have then •—(x — A) 
This gives 1A> — A* Putting y = 3A* — A* and 
V + A* 

solving for • we get • we —— By using a formula 
3A 

seek as this ws may keep up Urn mystification by con 
trnaaUy chang ing tbs number to to subtracted We 
hare limply to remember that wo add te the number 
UM wa the equare of tha number subtracted from the 
original a motor and then divide by twice thto nem 
tor (but without eq oaring) Thua If we toll the per¬ 
son to subtract 7 and then to square the result, at the 
*u4 when be tolls ufi the result of all bis operations 
we here shatix to aM 0 (=* 7*) and divide by 
i X 7 — 14 

Again, yen request eone one to equare two eonaecu 
tire numbers end ad< the results You then ask that 
be double thto aaetmt tad subtract one Ton are then 
to be told t* Molt. If he has performed hto opere¬ 
ttas eorrsoUr thto win to a perfect square You take 
the square rdet Thto wUl to the sum of the original 
ooasecotfre amntore. By subtracting l and dividing 
If I mt|P d itoeto lns the mailer The attar one 
hi of estate tafitad by adding 1 
TheSv MfitaN ytor friend retorts the cop— retire 
psmbert U Md IX Squaring and adding he gets 
111 + It* *• MI. Doubling this end subtracting 1 
- m TMhto a »“—■-“ *‘- 



it to be 23 BobtnaUng 1 , and dirtdiag hy l re# 
get U The orifihtol ntahare fin tbmfbre ll am it 

To explain toe matter algsbreieeUy we writ* s' + 
(0 + !)• aa the son of toe squares of toe eaunentfre 
* ambers The next ops ratten to expressed tow 
i [•*+(* + 1)‘] L This gives 4e* + 4* + 1 
Thto to the number told toe performer tad should to 
a perfect square It is In tort It is equal te 
(te + 1)* Subtracting 1 from toe sqiare root the 
result to 10 Dividing by I too (mailer of the two 
consecutive numbers to obtained 

Still another puxile consists In the following pro¬ 
cedure You ask tho “patient to retort a n tuber of 
any number of digits Ho to then to form with the 
same digits a second ntunbsr by rearranging tha 
digit* In any way agrooable to himself There two 
numbers are then to bo subtracted the one from the 
other and the result multiplied by 33 You now re¬ 
quest that any naughts It at may be at th right hand 
end be mt off He to thon to rose ut the final pair 
of digits and tell you the number remaining after thto 
to done Yo 1 annex t»o na ghts divide by 99 and sub 
tract toe remainder from 9# rhe result win be the 
figures crossed out 

Thto tussle depends for Its success upon the tort 
that when two n imbers formed of precisely toe same 
digits but differently arrsng d yield mon the one 
being subtracted from the other a n w number di 
visible by 9 Upon m Itti lying thto by 33 It will still 
te so divisible and will In addition contain 11 aa a 
fa tor In consequence of containing 9 and II aa fan 
tore It will ntaln 99 (= » x II) aa a factor The 
explanation of tho remaining 1 rocedure to tie same 
aa that given In the case of a pro edlng puuto That 
two numbers having the sumo digits but dlffere tly 
arranged will yl Id a number divisible by ft may be 
aeon by a 1 aid ring tho following equations 
lOOOfiw + 1 ox + lOy ) a — (lOOOOy )- tOOOx + 
100* + v ) = 9999c — 9990V — 99s as 
9 (111lie lllOy — lie) 

To Illustrate tl Is 1 isrio ■ ippose the number selected 
Is 46309 Rearranging the digits we got aay 6034ft 
Subtracting 46309 from 60349 wa get 14040 We now 
multiply by 33 and get 463320 Observing that tbto 
has a naught at the right band end we cut it off ob¬ 
taining 46332 We now cron o it tha U and get 463 
as the number whlrh would be told to the performer 
He annexes two nsnghts and gets 4630 Thto he di¬ 
vides 1 y 9# obtalnlr g 67 for tl e re nalnder He sub- 
trm ta this from 99 and ge g 12 tho number crossed 


A New Ware Box «*r F*i-reT*»B*Ur Oare 

A new torn box for pay as you-enter cars has made 
Its appearan c In New York It differs In almost 
very way from the us al contrivances of its kind In 
1 e first place It not only nils ts and register* Blok 
to but gives tl n conduct r a roes to the cash after 
It has been registered and tb a renders It nnnaoearery 
for him to fill hto pocke a with hangs befor he starts 
out on his trip In the socond pla tho new tore 
box enables tbo rond 1 tor to dots t mutilate 1 and 
counterfeit money f r the ol glides doan a gl s* 
covered eb ito and to therefore visible If the con 
ductor discovers that It to a cn ntcrtolt the u in to 
mechanically droppe I Into a special re ei tacle and 
returned to the passenger Tt the coin to good It to 
registered and caused to drop Into a aeb drawer 
Although It to not llkdy that a dishonest conductor 
would attempt to atetrn t ao small a sum as a nickel 
be turning toe box upside down so that tho nickel 
would rm out an a tomatlc gravity closure has been 
provided which cite t ally blocks the duo if the 
attempt abo Id be made so that the tore ret pass 
through the ansrat a In the regular,wa The width 

of the ch i«e to Just la ge enough to comn odate a 
good nickel A larger coin cann cn er ud a en alter 
coin to mechanically returned by th nacblne Kach 
conductor to held mpooell le for tl fares r gtolored 
Although he has aroeaa to toe aal collected tha 
amount turned In must be toe amount recorded Thua 
a very simple and effective check to provided without 
the necewlty of giving tha conductor a large amount 
of small ohange with whtoh to start hto trip The 
boxes are made of a special composition of motato and 
weigh only 10 pounds 


Pent fuel will be used in an electrt a atlon being 
erected In Germany The new plant to being Installed 
tn the region to the southwest of Oldenburg and t 
lien In toe vicinity of extensive pent (U da Iron hi 
toe supply to to be secured The electric plant * al 1 
out on a large seals and when completed It w 1 be n 
of toe Imrgest to tbs country Ilrttofir,« c rrent 
over a network of power lines which w111 'vet the en 
Ore Duchy of Oldenburg with n radi * of 40 miles 
PNtohty toe new rtatJoo wlU to comp eted abo it th 
end of nest year ud In the meant n e ocas tree a 
being takao to find out shoot what a nt r r 
will to taken In the vartons cities end o n 
within tbs wen. 
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SOUNDING THE OCEAN OF 
AIR ABOVE US. 

ATMOSPHERIC EXPLORATION 



The Mien • of meteorology hu to fir progtesaed 
that we know with considerable accuracy the nature 
composition and general | ropertlea ot tbe lower air 
If me corology Is to becon anything Ilka an exa t 
Bclon e In other words If we are to predict the 
nea her no onl of tomorrow b t even of nest week 
with uore accuracy than !■ now poaalble we must bare 
a r disposal data whl b will enable us to deter 
i Ine the condition of the upper layers as well and 
U elr effect pon the lower layers In the Interest of 
that Investigation we And that tl e modern meteorolo¬ 
gist has been condu ting tor the last two decades In 
vestlgallons that will sooner or later bring together 
an enora o s mass f fa ti whl h the mind of some 
n aster m tnorologlst will some day whip Into s lei 
tide correla Ion 

In this effort to discover the physical attrlb tes of 
tbe upper layers of the air bsrotn ters hygrometers 
tl rmometers and wind gages are employed The 
barometer measures the weight of the air the hygro 
meUr Its notsture the thermometer Its heat tbe 
wind gagi Its velocity Them Instruments all or them 
well known In meteorological rce ar fa have been con 
■Iderahly modified for tbe study of tbe upper air a 
modification necessary because they miat be lifted 1o 
great h Ighta by means which 1 ake It Impoaallle to 
omploy great weights Hen e it Is that they are made 
of feathery lightness and are ingeniously omhlned 
The omblnatlon la usually known as a roc eor 
ograph Thus the therm n e er and barometer are 
merged Into s meteorograph epeclfl al y known aa a 
baromethermogiaph a ontrlvan e whl b la trovldod 
with two automatlo stylea one f whl h writes down 
the pressure of the air and the other tie varying 
temperature Bomellmes the barometer thermometer 
and hygrometer are Joined In a single Instrument 
which notes the 1 umldlty as well as the pressure and 
t mperature The record* are made upon clock driven 
cylinder* covered with lamp bla k be a use no ink has 
been found which will not froese In the bitter oold of 
the u| per nlr At lower levels special inks and paper 
can be employed Tbe construction of these meteor 
ographs has Involved not a little Ingenuity Perhais 


the nen who have contributed moat In davlslng spe¬ 
cial forms of lnstrnmsnts are Mr B P rerguasoa and 
Mr H H Clayton of tbe Bins Hill Meteorological 
Observatory in this country 
Fifty years ago the experiment wax made of In 
trui lug lnxtr ments of precision to venturesome bal 
lonuists Bersuse a human being annot live In the 
thin air of great altitudes these experiments sometime* 
I roved fatal Hen e It lx that the meteorologist has 
adopted in a measure the methods of the marine blolo 
feist In other words he sounds the ocean of air at 
the bottom of whl h we live 
HI* sounding m thods are dependent upon ths cm 
I loy cut of kite* and free unmanned balloons By 
tbelr means It I as become possible to elevate ths dell 
ato Instruments which automatically record he physl 
al c nlltlon of he upper air and to bring to the 
eartl an accurals account of atmoaplerlc happenings 
l any mlloa above ths earths surface Tbe men to 
hom most f the credit for this new means of lnvestl 
gallon Is d o are Prof A Lawren e Rot h of he Blue 
Hill Me orologicsl Observatory In this country Dr 
R1 ha d Assn sun or Germany and Telsseren de Bort 
of Fran c 

The exploration or ths ui cr air by kites has been 
carried to tbe greatest perfe tion by Prof Rot h It 
may safely be said that his study of the lower four 
miles of air Is the uoet com let* that has yet been 
made Tbe kl es c nploye I by 1 Itn and for that mat 
tr by ah ost every meteorologist—ere of the open 
box type Invented by Mr Lawrence Hargrave The 
kites often measure t feet In length Bu h Is the poll 
exerted by them that It Is Impossible to en ploy mu* 
t tar power In control them For that reason they 
a * hauled In by engine driven winches Dev toe* are 
emi loyed whl h register tl pull of the kite and he 
length of the line In use Often It happens that aa 
much as ten miles of line may be paid out In spite 
of the great Ilf tng capacity t such s kite It could 
rot attain any onalderable height If It were held by 
1 on i alone A cord or rope wonld ne essarlly be to 
heavy and thick hat a kite would be severely taxed 
in pulling it up Hence It Is common to employ line 


muste wire which la both strong si4 light. TU* M- 
vatlon attained by a Ute Is determined tn Mr wO sth W 
by means of theodolite*. At night and in has? wSSXMr 
the meteorograph readings thsmpslvse most hg # 
pended upon 

Four miles may b* considered the maximum height 
that a kite lx capable of attaining to aonmd tbt 
reaches of air above that level, the free or samanned 
balloon U employed of which the moot skillful US* 
has been made by Telsoerenc de Bort and by Dr Rieh- 


hydrogen gas which expands with Increasing stars* 
tlon Since the degree of Inflation obviously depends 
1 on the height to be attained considerable oars must 
bt taken not to All the gas bag entirely If tb* bal 
loon I* to rsacb a point where tbe air Is on»ba!f all 
dons* as at the level of tb* sea ths gaa bag Is filled 
about ono-balf If a height Is to be attained at which 
Ue air density ts one-fourth that at the level of ths 
sea the bag Is filled about one-fourth. It Is very evi¬ 
dent that for the attainment ot very grant heights 
tbe balloon s opacity must be great and the coaatrao- 
tlon exceedingly light This explains why InstHfbents 
of feathery lightssaa most be employed Originally 


fairly large paper bal loons were employed for the pur 
1 oee by Telsaereno de Bort but the India-rubber bal¬ 
loons of Aaamann have now taken their place These 
India rubber balloons vary In diameter from thro* ts 
five feet They have reached ooaatdsrable heights 
At the maxim im elevation ot the balloon the expaa 
alon of the hydrogen gas eventually bursts the bag 
In order that the Instruments may not be dropped pre¬ 
cipitously to the ground ttey are checked In their 
descent by s psuraclote Instead of a parachute n 
r lghtly Inflated auxiliary balloon may be employed 
which doss not explode and which has sufficient buoy 
ency to prevent a too rapid tall of the Instrument 
R cntly B (Saul of Aachen Oenuany has advocated 
1* use of two balloons connected by aa aluminium 
I Ipe provided with a valve The weight of this pipe 
Is much lues than ths netting generally applied to ths 
1 alloon to carry the basket containing the recording 
Instruments and Is certainly much lighter than n para 
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mm o* tb# MtuUn sinks slowly to 
it tb* Mm thus It asrrea to attract the 
I at M MMr Means* it taU * (Mr toot 
^ ha ftfcttt. Tbe hallooes can bo AIM is tbe 
4j«ft Hit, oven i» windy weather by one man whereas 
■hudal ear* mart bo tokos with Uu ordinary system 
So every basket to which Uo Instruments of o sound 
Mr beDoea on oeMUaed. a printed notice to attached 
WhH& u««r* o reward for their rot urn a vary largo 
bettor at tbo instremeot* which drop to tho oorth 
Unw find tbolr *ny bade to tho oboorratorloo 
a otmdlpg hallpwa* roach asto n ish in g elevations and 
travel tfotMo vary tag Iran 40 to 80 miles an hoar 


SciM^ic AzMfte&ti 

a lth ou gh a large number at b aU o *+ *o» 4 et woro die- 
patc h ed (rom «. Louie in 1904-7 under the direction 
ot Prot Botch, none had been employod In tho east- 
era Matos until lost year In May and July 1908 
(our Moiutonac* were launched (ran Pltlsfteld 
Mom with special precaution* to limit tho time they 
remained in the air and oo prevent them from drift 
lag out to sea with the upper wecterly wind Three 
at tbe regie to ring instruments have been returned to 
the Bine HUl Obeerrotory with good records The 
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; up on May 7th was not found for 
ten months and the record Is very Interesting be atua 
it given complete tempera! re data from tbe ground 
up to 17 700 metere or 11 miles This la (TO seen 
higher than the highest ascension fron S I cuts 
a bleb by a coincidence was also tbe first one to he 


made then On nay 7th a general storm prevailed, 
so that the balloon traveling from the east was soon 
lout In tbe cloud and lie subsequent drift could not 
be followed but tbe resultant course was 09 miles 
Cram tho southwest as determined by tho place where 
the Instrument fell two hours later A paper balloon 
will reach its greatest height In about six hour* a 
rubber balloon in three bo re 
The air-exploring nation* of the entire world bare 
banded thermalvea In o an association (or the purpose 
of carrying on a systematic exploration of the upper 
air on agreed dales Tb a we And that aa h yaar an 
week of explore km takes i ere in 
ie regular work of oach observatory 
These International weeka may (all in the spr ng nua 
(roaf us do paat 7 9 ) 

































The present method* of mall MtWJ te hot*!*, 
marimenta, *nd office tmUdlaga ara MieUn to many 
reapecu The letter* ad para)* are delivered to each 
lodger of an apartment hone* by band, which obrt 
ouxlr unarm waste of time and energy The system 
pri \ Blent in some count rice of handing all the mall 
mailer to the doorkeeper or porter, to whom 1* left 
the com of distributing H to the vnrlons addresses, U 
aim- objectionable Nor can the letter honee Installed 
■a the house door be called practical In aU reepoct*. 

The Mon of using the elevator principle for doing 
away with theae drawback* seems so simple, as to 
make one wonder that it should not have been long 
ago carried Into practice Aa it to, a Berlin engineer, 
Mr E F Oetrowsky, has been the lint to tttiliss it 
for the delivery of mall matter His system la of re¬ 
markable Ingenuity and aimpUoity 

One of onr views shows a perspective of the mail 
elevator as designed for three stories of two 
tenants oath Another view Is s lateral sec¬ 
tion of the elevator A letter bos Installed on 
each sUlruute landing, and a facade, with a 
built In elevator, are also illustrated 

The couatrutUon of the apparatus to based 
on a very simple mechanical principle. 

In a narrow vertical shaft moves a fratna A 
suspended by s wire rope, one end of which 
If fastened to Urn top of the frame A, whereas 
the other end intones over rollers L, and side¬ 
ways, downward around th* drums O and over 
another roller and opening In n board above 
the drum The end of the rope is fastened 
to s colled spring which to connected with the 
lower part 0 of the frame A and imparting 
resiliency to the rope. 

Because of this arrangement, the trams A 
can obviously be moved upward and down¬ 
ward, by mesne ef the crank H and the drum 0 

In the frame A a letter box JT divided Into 
two equal parts Is swiveled. The box has two 
apertures In both the front and bock. 

The rear wall of the elevator shaft to pro¬ 
vided with openings communicating with the 
backs of letter boxes at the several stories 
The openings are provided each with a binged 
cover 0 opened by means of the levers t », 1", 

/*, connected with vortical rode. 

The entire olovator shaft can bo built di¬ 
rectly Into the vestibule floor in the case of 
new buildings as shown. Its external appear¬ 
ance can be mado to reeemble a column, in the 
case of existing house#. After dropping the 
mull matter Into the proper compartment of 
the letter box M provided with special labels 
for each of the lodgers, according as the ad 
dreaaee lives In the left hand or right-hand 
wing of the bouse, the postman will lift the 
lever V corresponding to the story in ques¬ 
tion, thou opening through the medium of the 
lever D the gato C When the letter box if is 
lifted by tnrulng the crank H st the high speed 
resulting from the considerable diameter of the 
pulley. It strikes against thu open gate C, and. 
being tilted, pours out Us content* automat! 
colly Into the letter box. arranged an the stair¬ 
case landing 

Aa the gate C la opened, It strikes against 
the bell K, thus announcing tbn arrival of the 
mall An Indicator on the receiving box is 
employed for the same purpose, the Indicator 
remaining In a visible position until tbn letter 
box M has been emptied As 4h® crank is 
turned backward the letter box la brought down 
to lta original position 


It to to Cook eg New Turk that we ewe a new 
method of utiltadag to* Roentgen rays. Th* field (or 
the usag* of thsaa rayi tsams to bo unlimited; ap¬ 
parently, they will eventually prove to be of great 
therapeutic value for the various diseases of the eye. 
l'oeelbly, even, if these rays are judiciously applied at 
the inception of inferttona which are supposed to be 
incurable we may thereby avert total toss of eyesight. 

Let us tint consider the production of intermittent 
X-rays, or, as they have bees called by Dr David H. 
Coover, of Denver, V 8.L, "the sparks of Roentgen 
rays." The apparatus specially la mind consist* of a 
■mall motor, a oondtnser, and a movable scale. 

My arrangement differs a little from that of Coonr. 
it com slits of s clockwork movement actuating n grad¬ 
uated rod provided with a movable ecreen. The rod 
Is placed behind the localtoer, and according to tbs 


matey* 4r ■WM* « *to' eea ftotote fityi 


At the Fifth lnteraallonal Geographical Goto 
grew, held at Bern In 18(1, Prof Albreaht 
Ponck, the well known geographer, proposed 
that the enlightened nations who were engaged 
In making maps of their own territory and of other 
countries should unite upon a common plan for the 
preparation of a general map of the world. He sug¬ 
gested that the scale of the map should be l 1,000,000, 
or about it miles to the loth and that the separate 
sheets of the map should be so bounded by meridians 
and parallels that any two sheets representing adjacent 
arnns should match except for distortion of projeo- 
tlOD, no matter by what country either sheet might 
be made This proposal led to resolutions end die- 
" subsequent geographic coogreeaee and to 

th# proptorilon or several tentative maps by Germany, 
France, l ( agland . and the Baited Btatee, la conform, 
fty wHh UN general plan proposed, by Prof. Penck. 


fifths Rtnelan Minister or War has undertaken to 
ertnhltah. by a suecaaaloo of wire lorn telegraph sta¬ 
tions. telegraphic communication between St. Peters¬ 
burg aad the far Bait 
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politico of the icreea upon the rod, the Interruption* 
follow one another more or leu rapidly at toe rate of 
from 50 to M0 per minute. 

With the aid of a regulator, ana to able to obtain 
from 40 to 600 oparks per mloots. The amperage aad 
the distance of the tube are likewise carefully regn- 
lated. Bxperleaoe has demonstrated that the beat re- 
■ulta art obtained In ocular affection* by a somewhat 
restricted number of a parks, 76 to 160 per minute, 
and by removing the eye to a distance af about IT 
centimeter* from to* focus. 

It develop* that radiant energy ;—mm tony dto- 
tinct therapeutic properties, namely, sedative, ztton- 
latlng, Irritating, aad sloughing functions, each of 
Vhloh correspond* to aa electrical, mechanical, ohamt- 
eaL and calorific effort. 

with the intermittent rays It has base rofQd* te 
separate „tba pure^ oUaslatliw actio* fram tto fnr*. 
tative action, and, experience ha* desuagttotofgmt by 
thus proceeding, th* regenerative action (a rngyjitilf, 


or totertottowd tor s toate rg tu i of toe 
a ceaMgammeof fcyperotlmatottoa CylrrB atfea. ! 
tort penrfte toe ortehHrttieat rtU^dblrtC'Fnto.'^-: 

“sasoha/ eeyeetally when higher a m gs — * » 

the irritation and the nuftqnttoa IN avoided! 'mi. i 
with aa Incipient cataract the sthnntaUoo* aft* >ff\ 
generating efeot are mot only Invariably obtained wtte 
more or lea* improvement to erertght, bat may in/" 
maintained daring the entire treatment. > J 

Dr, Ooovsr may sot have experimented with theffgh 
rat cataract, bat he has at least obser v ed toe wgmtor 
stive action to other affection* of the #ya, th a'eaa* 
of oerpigtoone ulcer of the oraaea new eaUs mg* 
rapidly formed, aad a cart wra effected oaty 
by application of the In termitt ent ray*. ' 

U toe cowan portions of toe ee ru i ^ too pg^-~ 
oeas or nhnerptfcm ran** to a ky peaeraM* of 
Urn blood raamla of-toe *** «* hta be* ***4 ' 
la all mm which hath underpin. toe#*** 
The veaeete ef the eeaMtotaa an men* gtok 
W$fi after each treatment. A# hyperauate ■ 
pentot* tor aovenl mtnotse, sod tf .there WX* 
Previously a perHwneou* tojeetom, U to *k 
ways en h enoed. Bt a mJn at to a . by mesas of the 
ophthalmoscope, of the ball of the eye, after 
having been exposed to the rays, alwaya shows 
an tooreaea to the rise of the venae) if th* 
retina, particularly after a case of cptioal 
atrophy 

The regeneration fa aocompealed by dlmlno- 
tlcn of the tension, Improvement of the dram . 
lotion, aad toonas* of the taoooaytee. Thaw 
modlflcatioaa are noticeable to toe muscular; 
nervoua, oewoa*. vaaenlar, epithelial, and 
glandular tlnee, 

The action manifests itself in the eye oa to* 
optic nerve, the con**. the eryotaUtoe leu, 
toe choroid, toe retina, aad the iris In ad¬ 
dition to the local effect, then to found snotoav 
of a more parttoatoriy taste nature. The ortlu- 
ler metabolism Increase*, and all th* vital pra- 
ceaee# are stimulated, a oondltlan which to 
neceasory for the treatment of oil local degen-, 
eratlona ^ 

This effect, evidently, to totally different irom 
that produced by continuous ray*, which have a 
regenerative effect only daring the early otagw 
of their application This effect to particu¬ 
larly noUoeabis In the blood. At the start thagg 
la on increase In toe number of red and white 
corpuscle*, particularly the latter, and later, 
degeneration set* to, aa to Indicated by a dim¬ 
inution in the number of thee* oorpuoclee. 

Borne observations have been published re¬ 
garding the cure of blinda ges and deafness by 
prolonged treatment with oonUmtoaa rays em¬ 
ployed for the treatment of oanoer having its 
■eat near the eye or the ear 
Prof, Birch Hlraohfeld of Lelpalg baa re¬ 
ported the anatomical mod mentions of an eye¬ 
ball exposed to prolonged ndlatkms daring ton 
treatment of e carcinoma (cancer) of th* tem¬ 
ple by the X rays Th# principal trouble# were 
duo to the midotheiiam sad to toe vncuolfcm- 
tlon of the structure* of the Iris and of the 
nuns. The macular ngtoa was to* oM Boot 
effected, and the seat of a cellular dageffwn- 
torn. There were- so symptom* of tafcmsn*. 
tkm. Experiment* npoc on enfmol Ud to to* 

robMu, ftnwknnltoT tote Qhewtoe (ptei 
tested to* danger, df fmaedsmte te untteralg 

gae of eoaunoott* X-eaya Thin gignUnllin ’ 
netkmot X-ray* ww \0uwto* observed by am 

ootne yew* ago. aad tnotmmt of vmrtete eaeeia - 

led me to the same reanlte ad these of Ooek. Havteff 
treated with the ±**7* g women fortyfiv* gated ot 
eg* (or a leaeoau ef ttnaaraed eotentieateft hff teettd- 
eat caunrt, 1 was mofiri«*d to obtain, a wmy $m~ 
practabto I mp r o ve m e n t Ja ttoe ooodltton of the teCMS, 
aad likewise te ton condition of the patentee toahi, 
bt|t, to to* nmn te which to* clearing ^ m 
coracn wea eCeoted, as nrmlly rapu devetoamwdpf' 

the oeteraot oocnrnd. so that tt wn* eotm oomptete«allh(lt>' 

operaU*. UnllglKendd hpthjsegsertsfiMnctemltelT; 
pSealiar eRecta of eontteaPRa tank T bar* 
raetratet' te trntteg <aa«r hr thto.nMOto^ fitf 
bm aahiMUd nm patlatea ten-lighted 

wftto Dwt "As tedhnieat Anted* pf tp* tWmj mi 
Oookand Dfc Ooevm'aeem tolRMtediffili 
to*, ohrarvatton* of tbs latter WwlliMlS 









, ( *tf*mh(* dUfealt to imagine liquid* u bavin* 
MfM tbOack this wau to b* th* ease a* shown Dr 
nnWrr fivatu** (xperimant*. When * osrtsln amount 
otptqrtoM sugar to slowly pontl Into wnrm watar, 
the jvatsr wfll dlaaotve the incur and appear to abeoro 
It without lnarsastng lta volume. Similarly, when 
skohpl In poured Into water, tbe reaulOm volume 


Wm*Mb American 

w« if mt o( pm* traa slated *llrw at about aixty 
«*ata ptf eCM*. Assnmlm* that th# old silver nua- 
uooed tt to to Dad, proceed aa tallows, Proonra a 
email sttoswar* pot of about one or two qnarta ca¬ 
pacity WalfD tha silver—there abould bo about two 
ounces. If there are any Iron or it eel rivals or ring* 
about tha watch caae, or any German direr parte, 
break them off with a pair of pllern. Place the illrer 
In the crock, pour upon this four or lire opncee of 
nitric add (chemically pure) of a ■trengtb'lcnown aa 
M deg- Place the crock Into an enameled tray Pour 
some hot water Into the tray, to aid the chemical 
action Place a sheet of flaaa upon the pot, or a (tone- 
wan Ud If It la prodded with one, then (tend the pot 
out of doore, because the fume* that are given off are 
poisonous In the count of half an hour, all the direr 
will hare beoome dlssolred Now flU the pot half full 
of cold water, to dilute the nitnte of direr tbal haa 
been formed. Tbe liquid will present a blutab green 
appearance, due to tbe oopper contained In the old 
allrer articles. Take four ounce* of hydrochloric add, 
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wire, ter 16 cents. The article whan no brushed must 
bo ntnmad to the plating bath to reoatv* a further 
deposit, which may last for an boor or more accord¬ 
ing to the quantity of allrer It la wished to put on To 
determine the quantity deposited flint weigh the direr 
plate, Bailed the anode whon if at the end of one hour 
the loss has been 130 grains it will bo known that 
130 grains has been deposited upon tbe twelve fork* or 
spoons. The articles muat be removed every half hour 
and ba scratch brushed This will rub down tbe white 
burn, as It Is called, giving an even, smooth deposit. 

When all the article* have been plated and scraUh 
brushed wipe thorn clean and burnish them by the use 
of a email steel burnisher or, If this cannot bo ob¬ 
tained, use a very smooth and bright shoemaker* awl 
Hold the article with a clean olh dip the awl or 
burnisher Into s little soap and water stroke this care¬ 
fully, with moderate preaeare, up and down the spoon 
handle, and blend by continuing the stroking Then 
rub carefully over (he back of the bowl while the 
curved part of tho awl ran be used to rub the Inside 



UmU "HIDM” IX TO VATU. 

Will be lose than tha sum of the two volumes 
For instance, If fifty parts of water and fifty parts 
of alcohol be mixed together, they win make only 
ntoeiyvteur part*. Apparently one of the liquid* has 
entered Into the "pores” of the other This expert 
meat as otxnmoaly performed In physic* laboratories 
ooaaiat* In putting measured quantities of the two 
liquids together, but the effect would be far mors 
Striking were It poeslbls for student* to see one of 
the liquids actually ■soaking" Into tbe other This 
oak Do done In the following way Take two glasses, 
qtte filled to the brim with water, sod the other with 
alcohol, in order to show the effect to better advan¬ 
tage, color the alcohol with red Ink. The glaaeaa 
should not be overfull, that la, tb* surface of the 
liquid should not bulge above the rim of the glass. 
When everything Is reedy, place a sheet of paper over 
the glass full of alcohol, and with a hand on the paper 
to keep It down on the rim of the glass invert the 
tumbler, and the liquid will remain In tha glass, owing 
to the air preea u re on the paper Now place the in¬ 
verted tumbler over the fclass full of water, and care¬ 
fully draw out the paper This can be done without 
(pilling a drop of alcohol, and yet aa soon as tb* 
paper la removed, the alcohol will oommenos to drop. 
Owing to tha fact that It Is colored. It Is possible to 
see the eleOhol actually "soaking” Into the water, 
while tiny air bubbles that were formerly contained 
In the "pores" of the water rise slowly to the top of 



h nfrwwt tu »um nu or alcojul 

the tutebkr t TV* wtU cooUaue'for some little time 
W&*bOhgldaraW* sir apses term* in the top of dm 




about two hours, to allow the chloride of silver to 
become precipitated, carefully pour off the clear bluish 
green liquid, without disturbing the precipitate. Fill 
the pot again with clean water, sUr well, and let It 
subside again for a couple of boars Repeat this four 
times This operation will free the chloride of tllTer 
of the dissolved copper, also the result of chemical de¬ 
composition. If pure granulated silver la used pro¬ 
ceed In tbe same way, only In tbla caae there will be 
no copper Impurities to be gotten rid of Procure a 
three-gallon crock, with plain upright aides, pour the 
chloride of silver Into this, wash out every scrap of 
chloride Pour these washings Into the crock, then 
dissolve half s pound of cyanide or potassium In the 
jar that the silver was dlssolred In The cyanide must 
be that known as 90 per cent commercial three plots 
of water being used When completely dissolved, pour 
this upon the chloride of silver keeping In reserve 


tw somewhat th* 
Every mh art** If In a moder 
to wteth mtottag, and If the 
*»* tobamsa* mood sBverosa b* deposited 

OMMtoW «te%na wlh enable any 

Hite 


he deposited stive 

of chamois leather dipped Into line 
slightly, and flnlH 
It la Important that tho circuits 
through the several articles have the tamo resistance 
otherwise mom sliver would be deposited on one than 
on tho oth<.r Tbe diagram shows how this la art-om 
pllshod when an oblong lank Is used The < IreufW-’ 
through ABC and II am all of tho Barou length 


A very handy tool can he made from an old pair 
of aclesoru or shears as shown In the accompanying 
■ketch One blade 1 b cut with a act of Baw teeth In 
cllned toward the handle These teeth hold the ma¬ 
terial taut, and prevent It clipping toward the point 
of the nheara. Rnbtxr sheeting stripe and all kinds 
or soft itacking can he laally cut with square or in 
cllned ends. It mat lira not In what position the arla- 
sors are held, they will cut without slipping In using 


oonknioit yog ax oxloxo matho tax*. 

about half a pint of the cyanide solution, stir the 
mixture with a glass strip watt a short time, and 
then. If the chloride has not become complet- ly dis¬ 
solved, add a little mors cyanide solution When th* 
chloride Is completely dissolved add not more than 
four ounce* of the cyanide solution, this will glvs 
what la known as free cyanide Add a quart or water, 
stir and allow this liquid to stand twenty-four hours. 
This will allow any dirt, also a small portion of car¬ 
bon from the cyanide, to subside. Very carefully pour 
off tbe clear liquid, drain this off, return the clear 
liquid to the crock. After rinsing the crock out make 
the quantity of liquid up to two and a half gallons 
Thl* la the silver-plating fluid 
A two-cell Fuller mercury bichromate battery will be 
just the thing for plating. Take a stout piece of cop¬ 
per wire, bend it in the form of a ring, so as to extend 
around the crock of the plating liquid, resting upon 
two strips of wood, obtain about one ounce and a half 
Of pure sliver and aoldtr a piece of No. 16 Insulated 
copper wire to It Attach this to tbe carbon of the bat 
tery, let It dip into the center of the plating crock, 
also procure some liner oopper wire No 33 gag* cut 
this Into strips six Inches loug. Now take the forks 
sad spoons, Ills down any badly worn parts, flnteb 
them off with some floe emery cloth glued to a flat 
strip of wood, and boil the lot In a saucepan with 
■dim strong washing sods and water to remove all 
gross*. Scrub the fork or spoon with a line-cut nail 
brush dipped Into pumice powder, also wet the Angora 
and dip them Into the pumice powder, bo a* to pre¬ 
vent any grease from coming Into contact with tho 
article. Bcour the article well, twist one of tbe piece* 
of fine copper wire around th* middle of the spoon, 
dip this Into clean water, then quickly dip again Into 
a solution of nitrate of mercury (one ounce of nitrate 
of merodfr in one gallon of water) Rlnao It again 
quickly In clean water, and place It at once Into the 
plating liquid, suspending It from the ring of copper 
wire around the crock, which muat be connected with 
the alnc of the battery About a doson spoon* or 
fork* can be treated In this way the silver will take 
to tbe article at ones. The sole ose of th* nitrate of 
mercury solution la to Insnr* a perfectly clean sur¬ 
face, In fact chemically dean, which causes the silver 
to adhere firmly to the article As soon as six or 
arvtc article* ban ben placed Into the plating hath 
they mast ba ream ref and brushed wall an over with 
a brass-wire aerwteh Dnhfb, known as a hand scratok 
brash, whksh mt M Dosght, with two rows of Dram 



scuaoaa WITH A saw-tooth blade. 


these wlaeors for rubber and other slippery goods, the 
saw toothed blade ehuuld be on the bottom to obtain 
the beet results Heavy ruble r and packing can be 
cut with less effort, as It la not noccesary to hold tbe 
aciasoni again at the goods to prevent slipping The 
aame design of lower blade can be applied to plumb¬ 
ers and metal workers shears with a change In the 
relative positions of the bolding and cutting blades 
If the «aw toothed blade Is kept on the bottom of tbe 
goods the edge will bo left rough but by reversing 
the shears bo that thi saw teeth ionie on top tho 
edge Is left Juki as clean as If no teeth were used 
The plcco tut off however la rough on the edge Tho 
scissors can be used to < ut paper i loth or my other 
material, If the aaw teeth arc kept on top or bottom, 
according re It Is desired to have the smooth edge 
on the left or the right band pleo< iut off 


HOW TO WIXD AX OPEX RPXUB 

An easy way to wind a Hpilng of tbe <depression 
type will be found In'tlie aiiompanjirig Illustration 
The mandrel on whhh the spring 1 b wound !r h> Ici lid 
according to slxe of spring wanted fn Hub rami the 
mandrel and the end of the wire wc fasleund in 
tbe rhnrk of a carpenter* brine Tib pleic A Is a 
narrow atrip of metal tht tbhkncaa of whhh regu 
la tea tbe sparing of the coll* If a rloeed tension 
spring Is wanted th* piece A Is left out entirely 
The wooden tension blocks are i lamped with th* 
proper tension in a vise Tt no vine < in l>n procured 
an ordinary clamp will answer the purpose 
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After muni a decanter about two-thirds tall of 
water rkwe it by muans of a cork provtdod with two 
nperl urea Through one of thine paaa a abort pipe 
mem and IlimuKh tbo other a longer atem that antera 
tbe liquid 

To the ^mailer lube affix a cork provided with two 
apertures The apertures may be eaalty formed by 
means of a red hot poker The lateral aperture aervea 
to fix the pipe. Finally, with the other cork and a bent 



tube, form a siphon After the latter has been primed 
and Is once In op< ration It will tend to empty the de¬ 
canter, and the vacuum formed will be Immediately 
filled by the external air flowing In through tbe pipe. 
It la then only necessary to light the latter In order 
to see It "nmoke Iteeir tranquilly as long ns any 
water remains In the deeanter 

This experiment Is a very Interesting one and may 
easily be performed 



To electricians who install knob and tube wiring a 
machine that will bora the overhead beams Is a great 
time and labor saver The drawing show* a machine 
for this purpose that can he easily and cheaply made by 
anyone handy with tools 

The framework A Is made of bard wood, oak or 
hickory, firmly put together and made long enough ao 
that when fully extended It will reach ordinary high 
ceilings. The height can be adjusted by means of the 
sleeves B and the thumbscrew If It la too much 
bother to make the sleeves II ordinary Iron clamps 
can be need n la a piece of wood fastened to the 
frame by meaua of a hinge at one end and a light 
flexible wire table at the other E Points are formed 
et the bottom of tbe frame to keep the machine from 
slipping 

A piece of machinery steel D Is drilled to form a 



socket for the bit It Is turned down to form a about 
der at tbe socket mil end la then held In tbe Vlnib 
drop tee F while liabblli metal la poured in to make the 
bearing A nine- or ten tooth bicycle sprocket M la 
mounted on a bushing and fastened to the shaft with 
a set serew A set screw 0 is also provided to bold the 
bit In place Round shank bits are Intended to be used 
Tho drop tea F Is then fastened to the frame A by 
means of jpolta. The sprocket H and crank and pedal 
■7 of a bteyole are mounted la e «4nch drop tee I 


and given a good hearing hr pchrtag Babbitt ihtd 
around the axle, A hole le then faerad through tbe other 
end of the axle and a washer end pin put en. The ret 
trap or cage pert of tbe pedal la removed, this leaves 
the central pert with the ball bearing*, which makes e 
very good handle. Tbe drop tee 1 Is then bolted to the 
frame A and a bicycle chain 1 1* fitted onto the sprock¬ 
ets A and K 

To operate the machine, a bit of the proper else is 
Inserted Into tbe socket. Tbe trams A le then extended 
to the proper height and made fast by mean* of the 
thumb screw Tbe operator then places the machine 
hi position with the bit against the beam, and with 
bla foot bean down the pedal (7, thus forcing the bit 
firmly against the beam, while be bores tbe hole by 
turning the handle t 


m ifuc n ApriiATU* roi oununii tt* 
“HTBxorrxTic tabahox." 

n> a norms. 

A simple method for Uluatmtlng the "hydrostatic 
jiaradox” with Inexpensive materials Is described be¬ 
low 

In the small end of a large lamp chimney 0 la 
cemented with paster of Paris or paraffine the neck 
of a bottle of suitable sue to fit a Urge rubber stopper 
(see H In figure) Across the small end of the chim¬ 
ney U tied a piece of thin sheet rubber O A small 
glass lube B and a larger one A are provided with 
rubber stoppers which lit well tn tbe aperture B The 
apparatus Is mounted firmly on the ring stand 8 at 
shown In tbe cut 

In tbe manipulation, tube B Is Inserted In tho In 
verted chimney and filled with water to the level of 
the open end of C As the force exerted by the water 
against the robber increases, the Index rises The final 
position of the Index Is marked by a heavy black line 



PABASOX " 

on the cardboard which slides on the vertical rod F 
Now tube B Is removed and the larger tube A in 
sorted and filled to the same level The Index rises 
promptly to tho hulght marked by the line oo the 
card F Finally tube A la removed and the chimney 
Is filled to the brim. Thu Index rlaea to the same 
point as before 

line of the chief merits of the device Is the fart that 
no water has to be removed from the apparatus dur¬ 
ing the experiment —School Science and Mathematics. 


flXTIGX TOB PXAWUIS OVOIDt. 

The instrument Illustrated herewith can readily be 
made by any handy man and will enable him to draw 
ellipses of various sixes and ovoldi as well It con¬ 
sists of a sheet metal piece A, In which two slots aro 
cut crossing each other at right angles A lever B is 
provided with two blocks 0 and £>, adapted respectively 
to slide In the slots. A lever F, which Is fnlcrumed 
at the center of the plate A, ta connected by means 
of a lever O with the end of the lever B A pencil may 
be fitted through a bole tn tbe lever B, and aa this is 
revolved around tbe plate A, it will trace an oval or 
elliptical line. At the same time a pencil in the lever 
O wlU truce an ovoid, as indicated in the drawing. 




corner of the print Besides the ease gained 
lng tbe prints about without Injuring them, 
togTsphs are always completely Immersed ii 
left to soak. 


BLUB ] 


The roaee shown In the s 
white with a delicate and beautiful network 
veins. Such roses can be obtained In little m 
one hour by placing the following solution. It 
water, In tbe vase In which tbe ent ends of tl 
are dipping 

"Water 100 cubic oentlml 

Aniline metbylene bine 1 grammes. 

Potassium nitrate 1 grammas. 

School boys know that white roses can 1 

formed Into red flowers by allowing the cm 
remain some time In some kinds of red 1 
writer tried to obtain similar results with s 
of anlllns dyes snd found that while some, 
line red scarlet, for cotton readily rise into 
sels of the stalk, others. Ilka aniline methj 
will not under any circumstances reach the 
Some common salts were added to the dyes at 
them potassium nitrate (saltpeter) woe found 
a powerful Influence over the ascent of the dyi 
rise then rapidly and In considerable quantlt 
experiment to curious and should be repeat 
using the blue liquid, tbe end of a few stal 
placed in some of the eolation to which no 
to added Aniline methylene bine to not on 



a tun non, 


djse "which readily tecesd la plants gag ft will M,(&& 
Mtfeed that, while the flowers with the gUtka 
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teat ta «w and vary wltabte, wmUc tb* 
wMir to adhere flrnij tm wine the 
MttMM to be Joined in greatly oxidised, 

• cood Jelat can b« made by a ekmful 
workman. in order to pretest the poeat- 
btlKy of lnjoriou* after effect*, tt I* cus¬ 
tomary to wmoh tie soldered Joint with 
sloe chloride eolation. Cable Joist* made 
with the aid of also chloride were opened 
and examined after the name Interval* 
of time that were allowed for the Joint* 
made with ammonium chloride Althoufh 
the aims chloride alao penetrated between 
the wire* the difference In the reault 
very treat The wire* of the core were| 
covered with a dry, wax like dark freen 
coatlnt, and a euhatance reeembllnt pitch 
waa found In placee where the other In 
iredlenti of the (Inc chloride aoap had 
deoompaeed by overheating. 
Junction! which had been traveled by 
(tront current* for long periods ihowed 
no appreciable lucreaae In resistance 
The aaaertlon that lnjuriou* effect* an 
neceatarily produced by hydrochloric arid 
separated by hydrolysis from the hygro¬ 
scopic sine chloride wsa also subu 
to the test of experiment Copper wires I 
less than 1/250 Inch in diameter were 
soldered together and the Junctions were 
covered thickly with the sine chloride 
thlxtnre and Inserted In an apparatus 
with which their resistance could be 
ired while a current was kept flow¬ 
ing through them Jn s few days the 
mixture became moist but It quickly 
and assumed tbe wax like appear- 
described above The wires w 
exposed freely to the air, but obaer 
Uonn continued through a long period 
vested no deterioration of the Joint 
Hence It may bo asserted, as tbe reault 


years, that sine chloride la In every way 
lor to ammonlam chloride as a sol 
dering agent The inference that ammo¬ 
nium chloride la safe because it Is possi¬ 
ble to obtain It unmlxed with free arid, 
la a pure delusion, for the Injurious 
action of ammonium chloride on m 
due, not to the rampaHtlvcIy harmless 
hydrochloric arid, but to the other causes 


The extraordinarily good practical 
effect of lino chloride preparations, how 
ever, stlU requires explanation—Zelt f. 


•otnrpive tks ocim or ant 

{Continued from pnga 1DJ ) 
ir, autumn, or winter Kites and hal¬ 
ms have been sent up from almost 
[every quarter of the earth Perhaps the 
recent of these Investigations In an 
out-of-the-way quarter of the globe la the 
meteorological expedition to Bast Africa 
undertaken by the Royal Prussian Meteo¬ 
rological Observatory The expedition 
waa conducted by Prof Berson and Prof. 
Bits*. The chief object waa to determine 
the origin of monsoons, an object which 
not altogether attained, but 
which much light was thrown An 
mate atm was the prognosis of the rainy 
Bast Africa and India. On the 
coast and from a specially chartered 
the lake, bollont-tondct, pilot 
ad kites were sent up. The 
observations ovor the equator, In the cen¬ 
ter pf the continent, showed very low 
temperatures at great heights, as did the 
expedition of Telaserenr do Bort and 
the equatorial Atlantic, but 
with the difference that over tbe Afrit 

re waa a trace of the per- 
Inversion layer The vertical 


thermal conditions Above the southeast 
monsoon the wind was south-soutl 
and three tlmea a westerly wind wi 
served between 15,000 and 1MOO maters, 
Shore the great equatorial outtest from 
the east which la iupposad to prevail at 
iH heights. 

It waa tested that a very terge pet 
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Peary’s 
Own Story 

Of the Discovery of the North Pole 

Commander Robert F. Peary hatt chosen HAMP¬ 
TON’S MAGAZINE as the medium through which he 
will tell the world his own remarkable storj of the 
discovery of the North Pole. 

This u. without question the greatest feature ever offered 
by any publication The whole world is tremendously ex¬ 
cited—and is now profoundly interested—in the North Pole 
situation 

Only by reading Peary’s own story in HAMPTON’S 
can you ever know the facts As un intelligent man or 
woman you positively need to read this, the greatest adven¬ 
ture story of modern times It will be richly illustrated 
with hundreds of remarkable photographs, and will ppear 
during 1910 exclusively in 

HAMPTON'S 

"71* Best Magazine in America” 

December On Sale Now 15 Cento 


ADMIRAL EVANS 

In a New Series of Article*, the First of 
Which Deals With the Panama Canal 

Admiral Evans' opinion of the Panama Canal is an especially valuable 
piece of analysis He shows us our errors succinctly, gives us definite reasons 
why they are error*, and tells ua how we may remedy these mistakes 

His fint Panama article will be published in January HAMIM ON’S 
Other articles on other subjects will follow, making of the Evans scries one 
of the most valuable contribution* to 
national thought that the year 1910 
will bring forth. 

HAMPTON'S for 1910 will 
publish the biggest features that have 
ever appeared in any magazine Send 
HAMPTON’S as a Christmas gift to 
your friends I 

Start 


Start your m 

NOW. $I.i 


HAMPTON’S MAGAZINE 
« West 38th StoMt, N«w York 


FREE: 


rour nilwription 
January lit and 
.1 xml you N«,v 
ember HAMPTON'S (containing 30 
great pictures nf Roosevelt’* limit) and 
the December number both FRlfc. 

For enclosed *1 SO rend me KAMI' 
TON’S for one year commennnr with 
the January number, with the Nrucinlur 
and December numbers FR> t 
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Instroctlve Scientific Pipers 

ON TIMELY TOPICS 




Prion 10 Ointi ntch , by mill 

Ovdmr throBjfh your atvplMWror from 

MVNN & COMPANY. Ino. 

541 Inrinr Raw Y«k 


CURIOSITIES OF THE SKY 

By GARRETT P. SERVISS 

intimate and authoritative description of the curious bodies and 
lights to be seen in the sky He sees these things, reads about 
them, and hears now and then of some wonderful new discovery — 
but he never knows quite what it is all about This book will tell 
him— authoritatively, for its author is a distinguished astronomer 
The photographs include many taken at the Lick and Yerkes Obser¬ 
vatories during the most recent investigations. The book is one to 
be recommended to all sorts of readers, whether they are scientifically 
minded or not 


IMAGINATION IN BUSINESS 

By LORIN F. DELAND 

^ DISCUSSION and analysis, from the business man’s point of 
view, of the methods of business life, and the reasoning that 
underlies them By imagination in business the author means the 
power to comprehend the instincts and prejudices of human nature, 
and to depend upon human nature itself to carry them to success. 
ISow, Clock, BO coat* not 

The VALOR of IGNORANCE 

By HOMER LEA 

qpHIS book is suited to the hour, and certain to arouse wide‘discus. 

sion Its object is to show the unpreparedness of the U, S. for 
war Mr Lea deals with conditions that rendeT ns liable to attack, 
and discusses a plan by which the Japanese might seise and hold the 
Philippines, Hawaii, Alaska, and California. 
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j-elsted 07 OooYer are permanent. The Tk. 

results so nr achieved, however, deserve, _] 

to my estimation, our serious consldera- 


TmI rt ■■ ixrlrii Helleopter. 

In tbit recent Barllner-Wllliams boll 
copter trial* at Washington, D a, on tbe 
farm of Mr Km lie Berliner, the two re¬ 
volving-cylinder motora of Mr Berliner 
reeled upon tbe platform of tba machine, 
each being Connected by lu own counter- 
•baft to tbe main gear-wheel! of the op- 
poeltely revolving propeller shafts, which 
are tubular and concentric Mr Williams 
alao atood upon tbe platform, on the op- 


poalte 


with a little addod weight upon an 1 
rigger, for balance the thrust, or lift, 
being about 360 pound*, which compare! 
favorably with previous experiment! 
made by Mr Berliner last fall, when, 
with a single propeller of somewl ' 



they had been overhauled, tented and 
worked Into good running shape nt Mr | 
Berliner a laboratory 

Tbe helicopter, built by Mr J Newton - 
Williams of Darby, Conn, about two j 
years ago wan first tried with a motor L, 


of Ibe propeller*, which la 1 * rtes (it 
trials Willi from 1 a to ID measured B H 
P lifted from 260 lu 430 pounds, and In a 
Anal trial In which the horse-poycr was 
not measured, a thrust was obtained of 
DM) pounds The machine was Inter taken 
to Hammondsport, N Y where an 8- 
cyUnder 10 horse power Curtiss motor was 
Installed, and a number uf trials made the 
motor lifting tbe inaiblni with added 
weight totaling from 410 to 485 pounds 
but not betug equal to lifting the weight 
of an averoge-alxod man 

in this last trial at Washington the 
blades of the propellers had been en 
larged, Im reaslng thilr diameter from 
18 feet 8 inches lo 18 feet 8 Inches and 
Increasing their area from 64 to 80 
square feat This Increase of superficial 
area of the propellers Increased tho gen¬ 
eral efficiency of the machine, as the 
greater lifting surface gave a greater re¬ 
sultant lift per ualt of horse-power, and 
the reduced revolution speed of the pro¬ 
pellers, due to increased resistance gave 
m reduced revolution speed to tbe motora, 
which, with the transmission used 
seemed to give them greater efficiency 

The propeller apeed was 120 R. P M, 
while the speed of the motor was tioo 
R. P M 

Mr Williams expsets to hire s 7 
cylinder motor built of the same revolv¬ 
ing type, and of 80 per cent more power, 
an* will also build a helicopter on about 
tbe seme Mass, hut of larger else and 
lighter ooMtrUctioa. 

The completed machine will have a 
parachute to retard tbe fail In nn emery 
etfey, and Us dlrlglblllty Is assured by 
very simple controlling devices, which are 
now being patented. 

It to regrettable that the Ugjpthpose 
Board has changed the flams of thn buoy 
marking the historic spot when the Iron¬ 
clad “ M sirtmac" went down after her 
defeat hr the "Monitor. * “Merrtaac 
wrick totoy tt" wm new be coiled “Cham 

pel booy 18." 




The ;! 
Middle West j 
Number jj 

of tho | 1 

scientific ; 

American! 


On l*x«mlwr I Ilh, 1009, Hie Sc« 
lific Arm mim will issun o ruun 
devoted entirely to the wonderful 5 
die West reqlon of Ibe Undid Mabv 
number which will vet lortii broadly < 
haidly nut only tbe agricultural inter* 
of that region Imt also IIlove larger 
glnc-onng undertakings wlm h are d 

It_I l„ lra.,.1™™ lluv MLl.lL, Wovl 


it otyect In wow the Middle Weal Number wi 
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The Middle West Number will be more than twice the siye of the \) 
retoiktf SCIENTIFIC AMERICAN. It will be lavishly illustrated t It wiH ■ 
l» contained In a colored cover whkh stnkin$lv depicts Chtca^os $rain » 
eievaion at work. Order from your newsdealer or from . ; 

MUNN St COMPANY, Inc* 361 Broadway, New York City ", 
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A DICHIOX UniB TBX 0 MMA 1 -AMSK 1 CAS PATH* 
TUATY 

Ib nearly all European countries a patentee Incur* a 
forfeiture for not working bis patent wltbln a certain 
etatutory Iterlod In Germany and Mine other conn 
trlea tbi* period la three yearn from the dale of tbe 
patent's laaue Tbe United State*, on the other band, 
Lae stimulated Invention by more liberal laws and Ira 
poena no obligation whatever on tbe Inventor to manu 
factum bis Invention As a result a German Inventor 
who takes out a patent In this country receives better 
treatment here than In Germany The status of a for 
sign itatentee Is therefore dlfflcull to define When 
sn American Inventor discloses s secret, his country 
grants him a monopoly for a limited period ae a re 
ward Once dltcloeed, all the world Is Informed of tbe 
invention so that s certain Injustice results from tbe 
fact that he may not be able to comply with the com 
pulsory clauses of German and other foreign patent 
statu toe. A man with more money than he he* can 
thus take advantage of tbe situation after the expira¬ 
tion of tbe statutory period of grace The only ad van 
tage to a foreign country In granting a potent on an 
Intention which has bon patented here Is that wo In 
our turn uro willing to accord the same rights to i HI 
it ns of that foreign tounlry It Is therefore unfair 
for us to grant more to foreign Inventors than Araerl 
can Inventors receive abroad, parllmlarly In view of 
the fact that no direct lament la to be obtained from our 
award for a secret already disclosed 

The only solution of the problem Is to be found In 
reciprocity treaties. Buch s treaty has been In force 
between Germany and the United States since August 
1st By 1U terms American Inventors arc absolved 
from working thelf patented Inventions In Germany 
within three years from the granting of the German 
patent. Heretofore failure to comply with this obll 
gatlon would result In the loss of the German patent 
If an action for revocation were brought The new 
treaty provides In effect that the working of a patent 
In the territory or one of the contracting parties shall 
be considered as equivalent to Its Working In ths terrl 
lory of tho other party Hence, an American eltlien 
who works his United States patent In the United 
State* will no longer be required to work hla corres¬ 
ponding German patent In Germany In order to avoid 
forfeiture of his German patent Moreover, since re¬ 
ciprocal rights are now granted by Germany, It would 
seem that an American Inventor who takes out a pat 
ent In Germany ought to stand before a German oourt 
exactly as he would before an American court so far 
as forfeiture Is concerned lu other words, since the 
United States does not compel him to work his patent, 
his German patent ought to be good whether ha worka 
hit American patent or not , 

A decision has Just been handed down by tbe 1m 
portal Supreme Court of Germany wlilih construes the 
treaty from the German point of view and which Is so 
liberal In It* conclusion that the treaty may b« re¬ 
garded os retroactive In a measure, so as to apply to 
umpired patents granted before (he treaty became 
operative. The fa>tn of the case are not all before us, 
but from what w< may glean from pro** dispatches 
it would seem that the case Involved the forfeiture 
of a patent whldi was takrn ont In Germany by the 
German brant h »t an American house before the treaty 
waa signed and whleh was not worked within the 
statutory period of three years An action brought 
to revoke the potent resulted In a forfeiture The 
preaeut decision the result of an appenl reverses the 
Judgment of the lower tribunal and holds that the 
patent waa not forfeited Before the decision waa 
lwhded down by the hlgbor court the German branch 
had transferred Its title to the American hcu*e hut 
whether this had any effect on the dot talon we are un 
able to state because the deataion Is not before us. 
Indeed, tbs status of the Oerman branch Is not at all 


Scientific American 

dear At all event*. tbe decision Is highly favorable 
to America* Investor* mid. place* tbe German patent* 
of American manufacturers on a moat substantial fed- 
tog- 

Tit OHX&SY HOT SItAgm 

Now that the ware of newspaper fren»y has passed, 
there may be some of a scientific turn of mind who 
are anxious to know ths real facts of tbe terrible dis¬ 
aster at tbe Cherry coal mine 

Two large veins In Ihl* mine, at three and five 
hundred foot level*, are good producer*, level* 
known a* the ' aecond ’ and “third working*," The 
first la rot worked. When the fire was discovered at 
or about 3 PM on Saturday November 13th, there 
wero upward of three hundred and fifty men in the 
mine a force about equally divided between the 
second end third veins Coal was being hoisted from 
the third to the second level by means of a cage In 
the ventilating shaft, which Is located about three 
hundred feet from the main shaft At the second 
level the coal was transferred to the main shaft, and 
front there hoisted to the tipple The main shaft 
extends to the (bird working hut It Is stopped at the 
second level by a false floor Tho cage In the ventl 
latlng shaft Is u]M>nled by a duplex cylinder engine 
near tbe mouth at the surface. It never travels to 
the top of the ground and the engineer controls It only 
by pressure-bell signal At the rosin shaft there are 
two i ages whose cables are run to opposite sides of 
the hoisting drum so that one Is raised while the 
other Is lowered. The men of coarse, take the tame 
course as the coal In going and coming 

Without donht, the signal system at tbe main shaft 
Is responsible for several live* The engine room of 
the main hoist Is located about one hundred feet from 
the mouth of (ha shaft Prom tho engine room a 
tube runs to tho mine, with branches to each of the 
gallerlos At the different landings a small air pump 
Is located The stroke of the piston In the pump 
compresses the air In the tube and causes a small 
hammer In the engine-room end to strike against a 
gong The gong Is rung once for each stroke of tho 
hand pump at one of tbe mine landings. A man In tbe 
cage obviously cannot direct the movement of the 
hoist After tho engineer has been signaled to haul 
up the men In the car can give uo further signals 
This srrangoment was responsible for the loss of 
some Ilfs 

At the ventilating shaft there Is located a largo- 
capacity fau which normally runs to deliver sir down 
the shaft at a few ounce* Treasure. The foul air and 
gases are then forced up the main shaK In a strong 
brnpie In case of fire . It Is customary to reverse 
this fan, In order that fire will not be pushed out 
Into tho mnln shaft where the men are attempting 
to escape and a signal Is arranged to be given from 
the mine for such sn emergency In this particular 
mine however, where the men must use both the 
ventilating shaft and the main shaft, the reversal of 
ths fan limply cut off those seeking escape at the 
former In favor of those at ths latter 

It la not known who gave the order to reveres the 
fan but the signal rtmo from the mine The fire 
had been discovered In Ihe mule barns on the second 
level between the two shaft* and men had begun to 
come up from the third level to the second, and to 
make their way over to the main shaft to Join those 
from the second level to be raised to the surface 
Tho fan was bloving the fire toward the main shaft 
The flames reached tho dust-covered pine timbers of 
the structural work, when the reversal of the fan 
drew the flames toward the air shaft, thereby setting 
Are to the Umbering there as well Upon the reversal 
of the ran the main shaft was cleared for a time. 
Although the cage* were bringing up miners on each 
trip some four men decided to go down and assist 
the rest In getting to th* shaft This was a mistake, 
for after the trip down, the would-be rescuers were 
as badly off as those whom they might have been 
able to save After three or four trip* down, and 
with the rescuers’ cage at the bottom th* engineer 
received a bdl to hoist away He had started the 
cage upward when he received a signal to stop, then 
to lower, then to hoist, then to stop and lower 
Finally there name a signal to stop Th* engineer 
waited In vsln tor snothar bell, end after shout fifteen 
mlnntse he was forced by threats to raise tbe cage 
When It reached Ihe surface, It was red hot and th* 
mea In it were all dead. The rlgial arrangement 
described was directly responsible for the to** at 
these lives When the men In the cage were ready 
to be hoisted, one of their number had reached to th* 
pump and gtveb the necessary signs] The tag* hat 
then started upwatd, end bad proceeded only a few 
feet when another miner running toward the shaft, 
saw It and reaching ths signal on th* landing,brought 
It back. Altar he had basn taken Ob board and th* 
eage again started upward a recoup late arrival re¬ 
peated the performance By this tfttts the lire had 
overtaken them, and rendered further signaling Ira- 
possible Th* cage should have been kept moving, 
hut the engineer wan bound by Bred ruta* and, more- 


ire& t*a-kwretac m 1 

bottom# «• , , 5 • *, 1 

tmethar the flame*, wW*h warn 

rail*, planks, and rend. O* SkuaAay ioaratog tie,**** 
WSJ broken, and th* lire fouad ha be-only tonotterte*. 
At Oil* time It won Id probably hath been fsnaftfl* to 
have entered the mine, full of nook* a* ft was, with &* 
assistance of oxygen helmets. Once down. It WOWd 
have been a simple task to have qmmeked the fire with 
a good stream of water Instead, the fan waa foolish¬ 
ly started, with the Idea of clearing tbs mine sf amok* 
and gaa Common sense could bare foresean hut dha 
result Th* mine was quickly In dams* agate, and 
th* hope of saving aay of th* men who might *UJ1 
be alive waa given np 

On Thursday sevaral descents ware made by way of 
the ventilating shaft, but the mine remained prac¬ 
tically sealed until Friday when the first bodies were 
taken out Gases or “black damp” offered MW Ob¬ 
stacles On Saturday, one week after the aoeddeat, the 
miners who bad wallod them selves up In some of 
ihe galleries of the second vein were taka* out wary 
little tbe worm for their long confinement, n living 
rebuke to the expert! of the State Mining Commis¬ 
sion, and of the tocbuologio branch of th* TJ. R- 
Geological Survey, who bad declared positively from 
the first that there were no live men in the mine, and 
that a day or two more or lea made IKUt dif¬ 
ference 

As a result of the Cherry disaster, ths subject of 
safeguards for mines Will receive a great deal of at 
tentlon It seem* many Improvement* In general min' 
Ing practice can be made If the laaaon* taught at 
Cherry are well learned. 

We would make the suggestion that several of the 
worked-out chambers In each level of n coal mine ha 


fitted np with supplies, food, and water, to last some 
length of time, that airtight doors of steel be pro¬ 
vided, and that pipe* from the air oompreaors bn 
the surface be led to these rooms by way of the 
shaft* A small amount of air under a few pounds 
pressure would serve to keep men nllve for day* and 
weeks. Th* expense of such an arrangement would 
be little 


HIGH an OMM-OOVFTIY TX.YUSO AUOAP 
Since tho daring high fllghta of Orville Wright at 
Potsdam and of Count de L*mbert above the BIRel 
Tower at Pari* (which waa also made with a Wright 
biplane), the other foreign aviators have been striving 
to outdo these feats of high and cross-country flying. 
At the aviation meeting* In England recently, army 
officers made determination* with thefy theodolites of 
the height reached, thla being the first occasion when 
the altitude of an aeroplane has been officially ob¬ 
served In this way The greatest height reached there 
was 7*0 feet, attained by Paulhan on hla Farman bi¬ 
plane, but this r-vord was considerably beaten by the 
as me aviator at Mom-melon, France, on the Ittb and 
20th ultimo. On the first of these two days, M Paul¬ 
han, In a 10-mtnutc flight In a wind said to be of 20 
miles an honr velocity, rose to a height of 369 meter* 
(1,210 foot), while Latham, on his bird Ilk* "Antotn 
otte” monoplane reached 410 meters (1448 feet), thn* 
making a new bright record for a single-surface aero¬ 
plane Not to be outdone by his rival however, Pa- ’ 
han the next day made a new official record of £>) 
meter* (1,640 feet), thus duplicating the height reached 
unofficially by Orville Wright at Potadam Besides 
(hla, he made a 56-mlnute flight from Mourmelon to 
Chalons and bach, a distance of about 87 mil**, In 66 
minutes, or at an average speed of 40 miles an hour 
In thla flight be attained a height of nearly 1 000 (net, 
and at its termination glided to earth with-hla motor 
stopped from a height of about 700 feat, Thla method 
of deeoent, which la that usually followed by Paulhan, 
Is far leas dangerous than was that employed by Orville 
Wright gt Potodom, when he descended at a terrific 
speed In one-third the time It took hint to ascend, and 
with hla motor throttled only slightly, ow|ng to Ms ln- 
sblltty to throttle It down completely He did not stop 
the motor, owing to his fear of alighting upon women 
or ohlldren iwbo were liable to run out and lot the 
aeroplane fly over them) In com Us machine wag net 
completely under control. 

t Although Latham ha* not yet beaten PatUhaa’s rec¬ 
ord for height, he nevertftefcse' made a t-mlfrUr 1 
crose-country flight on November Mrdfrom Chaloa* to 
Berro.Jtn order to attend a htaftffif party. At the sp- 
potoled honr th* monoplane appeared Ilk* a swHt bird 
In ths sky, clrgjed twjo* arOtmd the field, and fcnjhted 
In front of the bunting lodge. Latham. gun In hand, 
jumped out Of M* maeilne. Aftaf a awereeftoflUitf, 
be tp turned to Chalons in tho nionmlgna. Da Mo¬ 
tion to theae two cross eountlr tights to Ft**toe an* 
hla flight acre** Berlin last September, Latham *** 
holds tho record for flight to a strong wind >* A rebut* 
of his daring- pertomanee at UfafepMl; < 

October Mad, When ha tort 
to 1614 mlaste* la a strtmg gonty Wtod 
mg to th* regtftnttoB of n reoo^WMaM^pah^toWti 
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t ' - MlnMr’^i'imH or aiavsted iiw, bum : 

£%PPl Arifctan, at tk* Oar Ytoa Oeaatt 

J ‘ " ' it ot com- to tlM OH Wto & tt l— tn India for the sate of imall elee- 

,, ^ ; r - trtwi tastailatioa# la country place*. Ho describes t 

a fall jto lrt|Mfe ffiH <d mm »— small plant occsisUng of a dynamo driven by on oil 
IT k tit fwt Vr j and ( toot ndw aaff a storage battsry, which U imniid to op- 

thftfrntfT nfti t£ at vu It,- srnt# thirty light* and eight electric tan*. He argeo 

fc3STfi ft^“ ^ Mrffr Mastmct icp. Amorists electric companies to Investigate the #ub- 

»* * »» op-tog for ooeh UaUlUtUnu 

v 'wnwM a^UMloa to ^nwte, with a total of The IptoTrntiin eeotion of the Benooe Alpine 
’.ZHraS^ Sr ZLrJTSS. nTTT - r - DM, Hallway la about to be electrified The power will be 

Setotolammbofof r --T r 1^:- .n^.n r U obtained from a pair of turbogenerators at Bpiex, gen 
tnKllfitt ltin — ■» tk ntaa aaaital i--~— «. 1440 . crating 6,400 hone-power at 16,000 volts. The line Will 
, be provided with two looomctlvsa and three motor 

, TT ST f . . ...'. _ — 14 . ^ care, each car weighing fit metric tone The motor 

" ■SSf gSJ E !!!! ■ «" wiu be required to take a load of *40 ton. op a 

1 irfTTti^n ■*«•«« iab par««.«»mad of i»t«mp»i7 
!*•* *WU taana wan ogwmtod, of which *7 >boot , 0 miU ^ u 

^■'mi mh «k «w. (t a* #j vision terminals. u e ™" 1 “ UOT “* ur 

Sill| itMf; mi 7 g per mat. Which were 00 time to A ▼»T convenient device for cleaning Incandescent 
,2 jgST’ lamp globes that are out of reach haa recently been 

" T"^. th*ewfc««t t*. MhnM Panuna Pnt OT 0,6 mArkot 11 KuuUt » of 1 P 0 * provided With 

M™SL£ ^ 0t "bbercovered law., which may be closed 

5J5 fat ^ onto the lamp by pulling a cord The lamp globe may 

!2L?!LJ«r ta fmm 1U Tha iawa remain 

I*** /”? 0 ™ ?. to oloeed Mill * a**"* cord haa heen polled In caaea 

** - - ^ “ Ptt0 * when the lampe do not project vertically downward 

taa rauread la araar water the device la applied to a pole, which le Jointed ao that 

W(i preach War OBo* baa recently aeqaired an auto- the jaws may be inclined to fit over the lamp 

]**f» which l# capable of batoii hutantly changed ^ M<w Yort _ „ to he illuminated with 

to A water w a r b in e. It ha# a epeed «« j ,477 electric lampe In place of the 400 gmaollne lamp* 

*““* *\t“ n«w in use. Three reaeone have been given for this 

ad la actuated by c^,^. j B the flrat place, the park U Inaufik-lently 

lllnmlnated at preaant, aeoondly, tbe use of gasoline 
, „ , . Civic Aaaon i atloa. haa rnaulted in tha deatruction of graaa around each 

Mr* Harbart 1L Wllaon, efeiaf e a gina a r in the Halted lamp poet, doe to dripping or leakage, and finally, the 

State# Geol ogic a l Borrey, plaeea the anneal damage lamplighters have worn paths across the tort from one 

*hd wants by amok* ta tha Halted States at 6500,000,- lamp to another The use of electricity will not re- 

06* to-the targe olUee alque, or about fii to each man, qvlra nn algbtly overhead wires, as the circuits will be 

wsmetl, pad child of tbe pepuiatlon. contained In armored cable* placed underground 

* A feeotlna ear is being given a trial on the road Ths l atr odaction of tungsten lamps Is doing much 

lead is# to tha estate of the late Hr Harrtman at ^ advance the use of electricity on farms. It Is poa- 

Ardan. The eaperiaent Is considered an important „ )bto for th« fanner with a small plant, driven either 

one, and It is thought mentis will prove that the gaeo- b y a gasoline engine or by damming a small stream 

lfae-propelled oar can be used aa economically aa one to obtain snfflclest current 10 light bis house and barn 

propelled by steam on short branches. with this economical type of Incandescent lamp The 

•ait eras begun in Plttaburg on November 16th by use of electriotty on the form, by the way Is growing 

the Krupp #te*J-manofacturlng interests against an and, as pointed out by tbs Electrical World, farmer* 

American steel-manufacturing concern for Infringe- will In tone com* to consider electricity a necessity 

meat ft certain patent right* involving the mannfae- Then it will be found profitable to establish central 

tor* of armor plate. Tha testimony relative to the pat- generating stations for farming districts to take the 

eats used by the defendant eonoen was given behind place of the small individual plants now being Installed 
eloasd doom. Sxpefimsnla have been made In Bwltaerland show 

The first boats built (specially tor tbe 1,000-ton barge tag that the higher altitudes provide ex<®pUooally fsv 

canal arrived in New York, a short time ago. They orable locations for wireless telegraph receiving sta 

oeasist of a steam-power boat and five barge*. They torn* Messages coming from points within a radius or 

brought down on their first trip a cargo of SS.000 bush- two thousand miles bsve readily been picked up In the 

el# of oats. At present there arr only 1,000 canal boats Alp*. This 1* probably due to the fact that there are 

of all pissa in New York State, and of these only 400 few Intervening objects between these elevations and 

are of the first ckas, even these are rapidly wearing the sending stations which would tie apt to interfere 

out With the Hertalao Waves, it has alway* been difficult 

A o filwa teat was recastly *r on a mn-g-r-r- 10 * ead message# across the Alp* or even from 

0 wi thstood fifteen of Bwltaerland to another over the high altltodes for 

k that the mountains absorb much of the 

dr the energy 

ml*ar layer of the door. It was found that tbe inner Acton has not yet been taken by the Chicago City 
part of the door, however, was bat Uttle aMtaSd. Ua- Council on the question of enforcing the electrification of 

leae some more sfleotire method can be tried for open- Chicago's railroad terminal# The employee* of tbe rail 

. h*- (taMa of thla typ*. Jhay may hw eansldared for tha road are raising objections to the proposed ordinance, 

time being tdha burgl ar -proof. Thsy point to tha fact that electrification would ta 

An wrttole ta ha Odnie Cirfl states that seventy- areas* tha danger to railroad men, particularly ta the 

edata ataetrb taraaeis now sxlai ta'tha steel works of freight yards, claiming that It would be impossible to 

the world, of which thirty-five at* on the Induction switch cars without haring men standing 00 the car 

. ~ ruofa, and here they would be liable to come In contact 

g trolley wires, while If the third-rail ays- 

_____ _ ssd it would alway* be a source of danger 

tfttafil^Oothy. Htarlh, 0HM, flatuilfiar, and Wallta. even though protected One of thetr principal objec 

TMre I* a steady asd maritsd tendaasy to tnrrnmi tha ttaua, however, ta that they would bo In danger of los- 

ta#i|taMta ad tksae fwrbaoes, soma of those already can- tag theta positions. 

ataeMfifi hoMtag as muchaa right to taa tons Aooordtag to an article ta Harper*# Weekly, one 

■* v - - ■ Ipr paasafiger traid^ through the Penn- cent's worth of electricity win make four cup* of cot 

d ‘irttlt ^ron> Harrtacn, N. J„ under fee, or 000 k a steak, or boil two quarts of water, or 
h Mr*n> aoroso *^vV 4 *r~ uoand, maka a Welsh rarebit, or operate a 7 Inch frying pan 

Him ta UM WnM City, mafi* the tatp on for twelve minutes, or an electric griddle for eight 

■ -TM* MM Meri the practical oomple- minute#, or an electric broiler for six minutes, or nm 

'Ofi-tta* .Meat Important aoUsvsmenta ta * sewing machine for three hours, or an electric 8*t- 

•-ffTiita r#flrjiidta# Aa-th* taassk hare not bees iron for flft#*n mtantas, or a luminous rsdutor tor 

W-li toata «M pushed throogh the eight mtautae, or a beating pad for two hours, or a 

‘-Ttyfrjp Mliipbpfgh*' -Tbe veaty -waa filled with foot wamar fat flftaan minutes, or a massage machine 
It Miitf ttaia «M afiawad to therdw^.'v taapect for tour hour#, or a curling iron once a day for two 

M 1 'OS* **Mrty by weeks, or a dentist's drill for an hour and a half, or 

„9 rntimuk, Vltii 1Tta*ita Wm not ba an electrie plane player for an hour, or vulcanise a 

^ segth# to patch OB aa autogubO* Ure, or keep a big glee pot 

°* hw hat tat h«ta, or brand electrically ISO bams or 
hdw|,wta JMIfigte, ta the take a paatagger kevalor five riorie. a minute or 
' " *e ISO gaOtafi-at water 100 feet high, or rata* ten 

# It feet high ta ieee than one mlnsta, 
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Plodetlan, which it I# pi 
ou the oeeaatoa of tha celebration of tl 
vtrsary of tho proclamation of Unttsd Italy ThsUng 
haa approved the project to reprtattaato the plan of 
Michael Angelo, who adapted the ancient ruins to the 
present ohuroh Instead of building a new facade as 
was originally Intended Thus Ura ruins will remain 
untouched The sum of f160 000 haa been provided to 
meet the expense ot the necessary work. 

Tho Duke of tho Abruul haa presented the "Stella 
Polar®,' the whaler which he purchased tor the aa 
pedltlon to Frans Joters Land to the Rlcreatorio 
Navale dl Roma, an institution founded by the Naval 
League with the object of training young men both (or 
the merchant marine and the royal navy, Tbe ‘Stella 
Polare,” which ta at present at Bpexta, soon will be 
brought up the fiber to Rome and will be anchored 
on the port of Rlpagrande, where It will be used for 
training students ot the Rlcreatorio 

A physician who haa made a careful study of the 
effect* of roller skating has shown that excessive In 
dulgeuce ta this sport frequently results ta fiat fett, 
defective development of the leg muscles, and impair 
ment of the gxlt and carriage of the body Roller 
skating ta especially Injurious to growing children, 
whose muscles, bones, and Joints are still In process 
of development Tbe muscles used In walking, espe¬ 
cially those or the foet remain Inactive In roller skat¬ 
ing, while other muscle* are overworked Hence the 
body becomes mors or less deformed especially ta the 
case of young girls who fall to acquire their normal 
grace and beauty of form 

The American Museum of Natural History ha* ac¬ 
quired about two-thlrda of a skeleton of a ceratcpetan, 
a newly discovered species of which tho tricermtopa or 
dinosaur Is a member The skeleton s size ta about the 
same as the triceewtopa. which It resembles generally 
The discovery of this remarkable prehistoric animal 
was mode by Bsrnum Brown of tbe museum staff who 
has Just returned with an expedition from Montana. 
The Imramle formation In which the skeleton was 
found Is estimated at 3,000 000 years This species of 
dinosaur was an herb cater and walked on four foet 
Its measurements If It ta the same as s tricoratops, 
should be about twenty three feet long end about seven 
' feet wide. 

Within the next fow months radium will bo manu 
factored In London Hitherto the world haa had to 
depeod upon Continental laboratories tor Its radium 
Tbe new factory has been constructed according to tho 
requirements of Sir William Ramsay, who baa devised 
a method of radium extraction which will, It Is claimed, 
enormously reduce the time now needed for the eltmt 
nation of the non radio-active elements of pitchblende 
The more elementary properties of radium In the do¬ 
main of medicine are becoming fairly well known and 
hopes are not yet abandoned that by Us Immediate 
means one at least of the great and fast-growing curses 
of modern life may ultimately be arrested It Is, In 
the first Instance, for therapentk purposes that the 
new English manufactory Is now being built. 

has made moving pictures of the flight 
with exposures of 1/42 000 second. Grant 
has made a kinematograpblL study of tbe action of 
weapons and projectiles employing for Illumination 
electric sparks of a duration of one ten millionth of a 
second and obtaining pictures of 400 successive phases 
of tbe operation of tbe tiring mechanism of an auto¬ 
matic pistol although tbe entire operation occupied 
only about one-tenth of a second On tbe other hand, 
Kohler has made a series of Roentgen ray photographs 
of tbe movements of respiration tbe lime of exposure 
of each photograph being JB seconds, during which 
the breath was held The photographs, after suitable 
reduction, were Joined together In s continuous strip 
which when used ta connection with a klnemato- 
graphlo projecting apparatus, gave a moving picture of 
tiie respiratory process. 

About two years ago Rutherford discovered that 
charcoal made from rocoanol* posseesea the property of 
absorbing at ordinary temperature and retaining for a 
long time the gaseous emanations of radium thorium, 
and actinium Dr Sbober of Philadelphia has at¬ 
tempted to make practical use of thta property for 
medical purposes, especially for tbe Internal applies 
tlon of radio-activity Attempts to use water as a vehl 
cle of the emanation had tailed, because water loses 
Us radioactivity very rapidly The experiments with 
coooanut charcoal have given very satisfactory results, 
both qualitatively and quantitatively The charcoal Is 
entirely neutral and permanent, and can be adminis¬ 
tered Internally with perfect safety Tt can be made 
very easily and cheaply, haa 600 or 800 times tbe radio¬ 
active absorptive capacity of water, and retains Its 
activity for at least two weeks. Tbe admini«trotinn of 
the new preparation ta very convenient and affords the 
possibility of producing. In equal or greater degree, all 
the offset# of radioactive spring water 
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Air UX0TS1CA1 HOMXHOLD dining room, bne of these tan rapports the meehaa- example, a fwri l* plaoai f* th# eleArio aim, It la 

it itcvvu aim Um which operataa the elevator and the crescent- known from M Knap'* experiment* that It JttU r*- 

The house whli h has Just been fitted up In the heart thaped door* above It On the table, beside the hoat Qolre SO minute* to roaat ft Hr radfatlon 1%a a|ao- 
of 1’arin by M Lcnrge Knap, of Troyea, la the last and are four pub button* When all the guest* a™ trie contact of the dock la, therefor*, eet at tW fig- 

most |h rfiv t illuutrnilnn of modern comfort, and al sea tod, the hoat preaaea the white button, which cauaea ure SO, and at the momaat when the daalrad MB- 

iimiiKli n Iioimehoid of this character la not within the a little drum to beat In the kitchen Immediately the bar of minntea have elapaad. the current la anto- 

ruuli of everyone Its originality well merit* de*crtp- doom of the elevator ehaft open, the loop tureen aa- matioaUy out off, and ah electric bell advioea the 

tion ccnde to the table, and the doom close and conceal twentieth century chef that hla fowl U cooked to a 

After having opened the door, by preeaing a button, the opening By pressing a red button at the right tom. 

and i rmllded to thu telephone the objett of our visit, or left, the dlih Is canted to travel around the table Milk 1* aut om at ic a l ly drawn Into the etew pas, 
ue nro conducted to the dining room If a meal 1* In the corresponding direction It is arrested at any sauces and cakea need merely to bo placed on or in 

belnt, mrved, wo are surprised to see no waiter mov point by removing the linger from ihe button Other the range, and th* current does the rest. The cook 

ing around Ihe room Tho servants remain la the dishes are served In the name manner The funotion can go off and smoke a cigarette without risk of bum- 

kitchen, and send up every dish at the proper mo- of the fourth button Is to cause the dish to rotate, In log hi* *auoe* or paatry Thl* method of eleetrlo cook 

ment In the dining room I* a switchboard with eleo- order to assist the guest In helping himself. When log would not b* very expensive when the current oan 




trlcal measuring Instruments and the necessary keys the course has been thus served, the dish U brought he obtained from water power or from the waalw power 

and commutators The function of each key Is In back to the elevator by the operation of the buttons, from a large motor 

scribed shove It in order to diminish Ihe rhaoco of and the drum in the kitchen Is caused to strike twice The eloetrlo kitchen contains a rotating table, on 
error snd n large bipolar commutator allows the Immediately the elevator doors open, and the elevator which are placed machines for chopping meat, ohura- 

swltchboard lo bit cut ofr from the Illuminating rlnult descends to the kitchen, whence It relume with the Ing cream, washing dishes, and other apparatus, driven 

Various combinations of lights can bo used suordlng next course, after tbe plates have been changed by a small dynamo. Some curious phenomena may be 

to rlrcumstam os A large ornamental piece and Let us now take a look at the clean and neatly fur- obedrvod in this electric kitchen. For example, eggs 
dlahea of fruit adorn tlm central part of the table, nlsbed kitchen. Tbe electric range Is Incased In wood are "boiled" without tbe use of water, and, In COO- 

which la strewn with rose a In which tiny electric bulba and marble, to that It resembles a buffet Attached trsst to what occurs in cooking with wood, eoal, or 

are concealed This unirul portion Is surrounded by to It are a switchboard, an electric clock a rheostat by gas, a fowl begins to cook at the banter, and Uta dds 

an oval groove which leads to the two silver-plated which the strength of the current and the heating Is not browned until the cooking Is finished U. Knap 

door* which cover the cntmnre lo ihe electric elevator effect are varied, and an ammeter which measure* asserts that thl* method of oooklng do** not dry pot 

The are* devoted to the plates and other utenalla of the current employed in cooking each dish. The range the meat, and (tvae K a particularly agreeable flavor, 

the gueots la hounded by tow parapets of glass and contains four separate alectric heaters of polished Near the kttchso I* a laundry with electric ~»**l*»g 

■liver Below tbe table nothing appears except two aluminium, which can be operated singly or almolta- machine*, eleetrlo drying Mov**, electric trims and 

nickel plated ban which serve to guide the elevator, aeouity By mean* of the electric dock, every dtah Ironing machines, etc, 

which l* placed In the basement directly under the can be cooked to precisely the proper degree. If, for In the bedroom wo And other norat tk *. The hah 
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able reduction. 
nome Irregular 
design, made 
of spots, line*, 



tad* lens, are eometlmea 
ueed by photographer* 
who aim at the production 
of artistic effect*. The 
breadth of interpretation 
observed in picture* made 
with those defective lenses 
Is a result of the suppres¬ 
sion of email detail*, The* 

Impression left by the 
masses of light and shade 
Is that which la felt be¬ 
fore crayon work or oil 
painting, or before the 
landscape Itself when we 
enjoy It, that Is, when wo 
are not paying particular 
attention to some minute 
part of It. 

Bnch artistic affects may 
be easily obtained with 

any objective, through the Basse landscape as above suds to represeat the copy of SB oil painting, 

use of two Implements, 

made onoe for all by the photographer himself, lmple- over rough paper The screen may be me 
menta for which the names of “crayon screen” and Ing with the camera and without reductl 


frame Printing Is made 
flrst with the negative of 
the landscape or portrait 
with the iierlpheral framt 
mask laid on the Bcnsl 
tlmd paper the holder he- 
lug placd about normally 


sunlight without groun 
glass but with a glnp 
plato Interposed 1x4wee 
> and pu|x>r The distance t 
he small d( tails, leaving nn 
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hi i |ih|h r and frame muk until the cum effect la 
11. irl> H> ru on the print. Last, tba central mask la 
uliHiiniied for the frame mask, and a third printing 
i,l\i 4 i hi' frame The oil painting effect is the result 
nr tut rent rant between the small details ot the canvas 
urn) the eceintogly broad technique of the picture 


How llfSrmsIle rearer le IlfwM. 

1 in government of Denmark proposes to carry out 
v lili (lie aid of Its engineer! the following plan Upon 
'In southern shore of the 8und la found the old city 
of ifeiHingborg not far from which the Ingu rushes 
down from an elevated plateau over a stretch of ahout 
10 kilometers. A fall of 100 meters la sKnatad not 
more than 2 ktlomcten from the month of the Lain 
It Is at this point and for the porpose of ualag this 
important natural motive force, that It has been de¬ 
cided to establish a hydro-electric plant, transmitting 
Its current to Helslngborg (Amt relay) The subma¬ 
rine cables I reversing the Band permit the distribution 
of the elerlrlc energy produced In Sweden over the 
It rrttory of Denmark. The Island of Seland, In whh h 
le found the Danish ispltal, will be the first to benefit 
by this Installation, whUh will be very easily carried 
out, for between Ifelslngborg (fiwodon) and Helstogdr 
(Denmark) the arm of the sea Is very narrow, not 
more than 6 kilometers wide, doe to this circumstance 
the work necessary for the establishment of tho sub¬ 
marine cables does not present any insurmountable 
difficulties.—La Nature 
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cmibence, 

TO WATCH OSOM 1UK 

To the Editor of the Bcnumnc Asumcam 
1 have read with considerable Interest the discmBkm 
In the columns of the Bcisimrto Auuhca.v relating to 
the breaking of main springs In watches. WUls the 
writer ha* had no direct experience along this Hue, 
the opinions given, while varying In detail and em¬ 
bodying many outside Influences, seem to me to point 
to a common source, vis., the quality of material need 
In making the springs 

The opinion Is constantly gaining gronnd among 
steel makers and steel users that the alloys and metal¬ 


lic compounds of iron are vastly more sensitive -than 
those of eny other metal, and that the composition and 
treatment of these substances constitute the founda¬ 


tion for Ihelr subsequent success or failure The use 
to which the etoel Is to bn applied should be known 
before the stool Is merle, and Its composition aa well 
as the process of Its manufacture should be such U to 
produce the desired results From practical results 
already attained, the writer Is of the opinion that If 
these springs were made of a hlgh-claee crociblo vana¬ 
dium steel, and then subjected to a proper treatment, 
tho trouble from breakage would be reduced to a 
minimum. 

It would require too much of your valuable spare 
to give reasons for this opinion, bnt I believe that a 
practical test of the material would lead to valuable 
results. Blwooo Hat sum. 


to*<* . , s , „ „ 

ptpm going dawa to . -,,.4 
a .strong powirttf «***»,< tr ?Lw 

volumes of air oeald be tats* I 

win ha objected Hit an enflcnUm *at 
rooms, to which the answer ttttfildfe **** 
writer, “Leave the waB* thick sadogbto wttitetaAdthe 
worst of the ordinary explosions.' - . 

barely, If nek aa idee or dsvlo* would wort, * lit 
seems to the writer it meat. the two or three tmnfired 
dollar* that the equipment of each room might rest 
would seem a small aspen** to the mlM owner 1th# 
had uagtaattan enough to pleoe himself in the ptao* 
of the owner ef the mine at Cherry What would thn 
owner of the Cherry mine give, If it were, tn hit powso, 
to Instantly create enough suck rooms ss weald Hr* 
refuge to the three hundred mitt below, and he rids 
to ten that frantic rabbis of wlvee and mother* 
owing to hit foresight, humanity, and asay, their 
men were safely oared for below, and would be fed, 
and they could communicate wHh them antU the res¬ 
cuers oould release thamT Under inch c on di ti on* 
there would be no need to saortdoe the Urea of those 
brave fellows who deliberately gave their lives by rea¬ 
son at their very eagerness to help their fellows. 


am iuit uxtn uem. 

To the Editor of the SunienriD Auosca*' 

The following from an old New York American may 
be of interest, especially at this time of looking up 


Chimes* Wild Silk. 

M Francis Merre writing In Cosmos, glvos some 
Interesting iiarllculara concerning the wild silk Indus¬ 
try of China A certain quantity of this silk, known 
under the name “water eel, la annually Imported into 
France to be worked up In tho factories of Lyons and 
Avignon, bnt tho greater part of it finds Its way to 
America, where II la made Into a fluff called “radjab ’ 
Of late years, however, a considerable amount bae boon 
employed In the manufacture of balloons a purpose 
for which It la po< utterly fitted by Its strength and 
toughness 

The allh is obtained from a very common Chlncso 
variety of the oak silkworm l AnfArrea pentyl) The 
larva feoda on the leaves of the Cudrama triloba, a 
dwarf oak which grows plentifully on the hills of Ho- 
Nan, SUchwan and Kwolchou. A warm, raolat ell 
mate prevails almost all tho year round In this mouh 
tatnous district. 

The cocoons of the oak silkworm are treated quite 
differently from thoso of the domestic silkworm which 
Is fed on mulberry leaves. They are hung In long 
festoons sheltered from the sun generally to buffalo 
aheda, to order that they may be kept at a constant 
warm temperature They remain thus until the Feast 
of Spring (at the end of January or the beginning of 
hebrnary), when they are removod and hung up to a 
large room, of which all the doors and windows are 
carefully stopped A hole Is made to Ihe middle of 
the roof to allow the escape of the smoke from a stove 
which Is placed to tho middle of tho room The stove 
Is kept steadily burning for twenty days, at the end 
of this period the moths emerge from the cocoons and 
pairing Immediately begins, the males and remales 
are thea separated the latter being placed lu palm- 
liaf basket*, where they lay their egg*. This opera 
lion lakea ahout five days. Kach female lays on an 
average some sixty eggs, which are about ten times 
tho slxt of a mulberry silkworm s egg After another 
Interval of rrora fifteen to twenty dayi, spent to the 
room which has been closed and hcatud as before, thn 
worms are hatched and are then taken to tho basket* 
to the places where their food grows The baskets are 
aut down under tie dwarf oaks, the flexible young 
twigs of which are arranged by the natives so ns to 
make it tasy Tor the worms to climb np to the leaves. 

The worm feeds for two months, and then begin* 
to make Its cotoon, an operation which takes a week. 
The cocoons art lollected toward the close or Hay, 
1 e, from three and a half to four month* after the 
removal from the warm tbamber 

Tho ullk la wound and spun In two ways. In the 
first, whlth Is used to produce a coarse material the 
thread la spun from twinty coconns Bilk nr this kind 
la manufactured almost entirely at SQrhwan to the 
second the thread le spun from eight cotoons and 
allh of this kind whlth Is made for the most part at 
Kwelthou, Is to greatir demand for export purposes 

A pound of cocoons produces, ns a rule, 240 gramme* 
of fine ullk The average price varies from year to 
year In 1907 It was 1C francs the kilogramme. In 
1908, 216 franca. 


Denatured alcohol costs more than gasoline and the 
quantity of denatured alcohol consumed by an alcohol 
engine ss ordinarily constructed and operated Is to 
Enteral relatively greater than the quantity of gaso¬ 
line consumed by a gasoline engine of the tame type 
It item* reasonable to expect a greater general lm- 
trovenant la alcohol engines tiian in gasoline engine*, 


how non sat in nr ran tubi 

To the Editor of tho Sctrimnr Amebic as 

In about ninety per cent of all pine trees In this 
d« lion, the fiber or the sap wood runs In a spiral 
around the tree contrary to the motion of tho hands of 
a clock, 1 e., from htt to Tight In ascending the tree 
This tail Is easily observable In trees thst have dlod, 
and from which the bark has fallen Cyclones to the 
northern hemisphere revolve contrary to deckhand 
motion Probably (lie cause Is Ihe same In both cases, 
liquid Hap moving Ilka cyclonei It would therefore be 
Interesting to learn whether this fact to regard to 
pines Is universal throughout the northern hcrol- 
ephere, and to order to determine the fad of Identity 
of cause with the cause of similar direction of revolu¬ 
tion of cyclones It would merely be necessary to estab¬ 
lish the fact thst the fiber of plnos In the southern 
hemisphere ascends In spirals that accord In direc¬ 
tion with the motions of clock hands. Cyclones to the 
southern hemisphere, as Is well known, revolve to the 
opposite direction from that of cyclones In the north¬ 
ern hemisphere 

Can Borne of your reader* Investigate along thsas 
lines, and report results? Does a top spinning in a 
vacuum weigh less than when It la not spinning? In 
other words, docs the rotation of an object lessen Its 
weight T T C. 

Bnroter, B C 


uneuAUHHo um 

To the Editor of the Bclrfmrn AumiCAF 
i The recent mine horror to Cherry, Ill., being a sick 
ening repetition of this sample of man's cruel neglect 
or Indifference, emboldens the writer to trouble you 
with an Indication, perhaps, of his Ignorance merely, 
but whlth seems to him an Idea that must have some 
value He Is not a trained mechanic but living in a 
raining district and reading of the many coal mine 
accidents he has not been able to fofego all specula¬ 
tion on th* subject. 

It would seem that the energy of the entire body of 
raining engineer* has been given to the problem* of 
preventing mln* explosion* and other accident* which 
damage mine* and Incidentally cost miner* their live* 
I do not recall any effort* of tbetra to devise mean* to 
safeguard the live* of tbs miner* who are entrapped 
every time an accident happen*. A year or two ago 
some mlnori were Imprisoned In a mine, and were 
saved by accidentally finding an old ga* or water pips, 
through which they communicated with their friend* 
•nd through whtch their friend* lowered food and 
drink to them. This fortunate rescue ha* suggested 
that for a comparatively small cost a mine room her* 
and there (so situated with respect to ste* and ntim¬ 
ber and location of them as would ordinarily give ref¬ 
uge to all worker* who were not killed outright by 
the accident) could b* *o cqnlpped as to glv* rofug* 
to a* many as might be nocreaarjr, and harbor them 
until th* mins passages could be opened Why oould 
not inch rooms be provided with two-lneh pipes, aueh 
as the ordinary bored well has, or the smaller hots of 
the diamond drill If th* depth or quality of th* reck 
made it necessary? Through these tubes afr oould b* 
forced down and the foul air forced out, and food and 
drink passed down to the prisoner*. Bnph room* oould 
be supplied with fireproof and airtight dost*, «sd 
each door could have a wicket through which a bstated 
and ehoklng tiraggWf oould he quickly adtfttod. H 
Buck a plan would work, rarely th* octet would fei hstb- 


“In the year U19. while experimenting for th* lip- 
provement of the steam engine, my attsntlo* waa 
arrested by th* great loss of hsat under the circum¬ 
stances to which steam U generally produced, and th* 
Idea of my present generator suggested Itself to my 
mind at that Urns: and In Harah, 1816, made 

the first experiment to R. I* Cawdrori* carriage ihor, 
Ithaca, N T 

“I used a blacksmith’s bellows to supply the fire 
with air, and concluded that about eight 

times as much steam was generated a* air forced lato 
the fire. 

“The engine (which was Installed to a Liverpool 
packet) Is called a ‘doable steam engine,' having two 
steam cylinder* of thirty five Inches diameter, six feet 
(treks, two blowing cylinder* of Just half tbs capac¬ 
ity, which are worked by the engine, and the air te 
conducted Into a boiler whose outer cylindrical case ta 
four tout to diameter and twelve tost high, the fur¬ 
nace, or toner case, te three and a half feet to diam¬ 
eter and nine feet high. The fuel Is Introduced Into 
It down the chimney, and it te so constructed that not 
one particle of heat can escape, but most absolutely 
pais Into th* water, together with all the gases gen¬ 
erated by combustion, and become aa strong an agent 
a* the steam Itself, passing through th* steam cylin¬ 
der* with It" 

The Inventor, F Bsnnpt, of Ithaca, menu to have 
had a great deal of trouble with tar to hto cylinder, 
as we would expect, but claimed to have overcome this 
difficulty Walts* C BoLax.tr*. 

Holbrook. Hu. 


ed a* • North Pol* n 
ole* oo the Pole On* of them, by Washington Platt, 
gives a very com piste history of Polar exploration, 
and shows what terrible hardships have been endured 
to the past to a quest which has no other reward 
than that of glory Prof Mataerechmltt, on the other 
hand, contribute* a strictly idenUAo aril cl* oo as¬ 
tronomical and geophysical condition* at the North 
Pole, Although scarcely tea year* have elapsed af 


wireless telegraphy has already beoom* an art Soma 
recent developments to this art are reviewed by H- 
Marc band. W & Huff eon tribute* an excellent ar 

Buard the ParwrvAb" Is the * 

Robert Ssadek, to which, he d ... 

a trip to the famous German military dirigible- "En¬ 
gine Power from Solar Hsat” la th* suggestive title 
of an article which will be reed withmnch Interest. A 
hop-pick tog machine which win base a marked effect 
on th* bop todndtry I* described and illustrated, \a 
view of the return of Halley’s oopeg, which bra now 
been found by the t ele aoopa, raise aeeount of tba great 
astronomer with who#* name the oosnet to ttao ri ate d 
may pros* of interest to the geaeral reader. J. H. 
Qor* contribute# sock U article. The counters* of 
the article «a machines that stake ota 
the last fammmr, Is published, 
ten* how foo logy I* being orgaatted. 
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trated tbs borsr tt coagulated the albumen which can- 
stltutea psrt of tbs body ud which shows Itself In 
whits spots. The original appearance of tbs Xylotrya 
when alive la almost transparent and glassy 


lb* «tanfemefcv Tm >1 <Mlk Aimtw. 

The quebracho Is a tree of South America (Argen 
tins Republic), where it forms entire forosts, but 
nevertheless has been, until now, almost completely 
unknown. Its use Is now beginning to spread among 
tanneries, and for two reasons First, its high con¬ 
tent of tannin, which amounts to 18 to 20 per 100 
pounds weight of wood and bark, snond, the discovery 
or rhemlral methods of treating the extracts, which 
facilitate the employment thereof It was a German 
tanner of Buenos Ayres who was tho first to And that 
txtracts of quebracho wood were able to tan hldea, 
but the first sample of the wood was tarried Into Ku 
rope by way of Havre In April, 187R by Dubose who 
undertook the Industrial manufacture of the extract. 
The employment of the extract developed dlflkultloa 
consequent upon tho peculiar property of the tannin 
When one extracts the tannin from the hark by boiling 
water, the solution depoelts on cooling the Insoluble 
tannin, while there remain In solution soluble tannins 
and tho glucosldes. or non tannins These throe com¬ 
ponents operate during the tanning the soluble tan 
nlna combining with the fundamental substance of the 
skin, the non-tannln fermenting and giving the adds, 
which are necessary for “plumping the hides, and 
which facilitate the absorption of the tannin, the In 
solublo tannins finally penetrate unirermly Into the 
pores and render the hide Impermeable The quo- 
bra< ho Is composed of 20 parts of solublo tannins In 
100 parts, and only 2 5 of non tannins pur 100 while It 
does not contain any glucosldes, It W therefore not 
able to furnish enough acid by fermuntntlon But If 
one adds thereto acid liquors resulting from other ex 
tracts, them Is produced a precipitation of soluble tan 
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tttomctombte mods of transit. 


a balloon la a 
la Of tha rigid top- 
, prtto typo Of oonstrocUOT. It la about MO fast long 
and. tt taat is dUmster On each side, at the level 
of tha axis, am pain of small horiaontai wheals which 
batwasn guiding cabin supported by tall latticed 
Steel Iowan Tho funethm of than wheels and cabin 
k to counts not the tom at tha wind A wheel on 
tho windward side Is pressed against the Inner eable, 
and a Wheal or roller on the Inward side la press e d 
against tha outer cable, and thus tha itren la equally 
divided between the windward and leeward towers, 
dad also between the two sides of tho balloon. 

' Bdnaath tho balloon, and attached to it, are the can, 
tacit of which accommodates to persona Tha ears and 
ooaoaetlng psssngss «ra mads of steel, wood, and can 
vaa, and provided with Windows. There la a small for¬ 
ward compartment for tho motor and the motorman. 
The larger enmpattment la furnished with revolving 
chairs and folding tables, for tba uso of passengers, 
pvqft toilet rooms are provided. The ears are bested 
and lighted hr elsotiictty. and are propelled by electric 
motors capable of developing a owed of about 1»S 
mOes per hour The motor shaft Is extended outward, 
and each end carrlee a driving wheel which runs on a 


and the cable Is another driving wheel mounted on a 
movable axis, so that It can be brought to bear on the 
cable from beneath. Thus the cable Is pressed tightly 
between tbs concave rims of the two wheels, producing 
ample friction for traction, and the car Is propelled 
as on an ordinary electric railway The propulsion 


American. 


In oor w aters them am two genera of moHusks, via, 
Xylotrya and teredo, and three of crustaceans, via, 
Limnoria. Oholnra, and Bphcroma, that attack and 
ssrloaaly damage structure* of wood In salt water 
The Xylotrya and Teredo ere very similar In structure 
and eetloa Tba former are by far the more numerous, 
and what am commonly called Teredo ere, In the large 
majority of cases, Xylotrya, and all references to the 
Xylotrya win be understood to refer to both genera. 

When first coming to life the Xylotrya la very minute, 
being the thickness of a hair and about one-twentieth 
of on Inch long. When very young It attacks the wood 
lu countless thousands, and Immediately beglnB to bore 

In structure It Is comparatively simple. It* body 
consists mainly of a tube beginning st the posterior 
end of the body, running to the heed, and then return 
ing to the posterior end. At the beed end Is a sucker- 
like foot or tongue inclosed In two shell valves which 
are provided with fine, hard, tooth-ilk* protuberances 
It Is with these valves that the boring Is made. 
Through the longer end of the tube water la taken In, 
passed through the body, through the return tube, and 
Is ejected through tho shorter end with the wood bor¬ 
ings and the excreta. It does not appear that the 
Xylotrya gathers any sustenance from the wood, Its 
food consisting only of the Infusoria In the water 

Of the crustacean borer* the Limnoria, or “wood 
louse,” Is the only one of great Importance U 1* 
about the else of a grain of rice, and tunnels Into the 
wood for both food and shelter The little galleries 
excavated are about one-half Inch long and extend In 
ward radially, side by side, In countless numbers, so 
that the wood partitions between them, which are vory 
thin, are soon destroyed by wave action, thus exposing 
a fresh wood surface to attack. 

A new method of destroying these borers has been 
found The piles to be treated are Inclosed by a can- 
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HOW TO 

Thi neither U always with ua Upon It* condition 
di pi nils our physical comfort, our material welfare, 
our food supply, our outdoor amusement* our (port*, 
and to a certain extent the proaecutkm of our bueinesa 
i nterprlaca Because men are *o Intimately to pro¬ 
foundly affected by environment, the atudy of climate 
I* receiving more and more attention from progressive 
govtrnnu nta 

Each day wears Its appropriate dress summer or 
wlnf. r and the observation of this dally Individuality 
of the weather 


Scientific 

There seem* to he mw* myWery attached hr tha 

general pubUo to the ohaervaOmt and recording of the 
weather Thta suppoaHion ta erroneous. The weather 
Itself Is seldom complex. At a gives bow on any day, 
It Is hot or cold, the atm shine* or the sky Is over¬ 
cast, It rains or snows, or there Is no precipitation, 
the air Is calm or breeasa Mow, or there ts a hurri¬ 
cane. The weather being reducible to such simple 
terms, It follows that a eomprafaanatva reoord of ob¬ 
servations need not be ahatruae to be valuable. Nor 
is the observation of the weather by co-operative ob¬ 
server* of the Weather Bureau difficult to learn or to 


t mpim-m * && & t 

sra, W (M»*r t» wMsh to ho* 


and grain gag*, degas mar hpM'a tnntfcf Uilp usm ft 
bnt then* emoprise the cwMMnr laathsr. ' 

It ts required of os-oper**?# otaervws that th¬ 
read the thermometer* anas a day. at T P. M. TIM 
temperature is read on thermometers e x po s ed to dm* 
air Two thermometers are a ea—r y to obtain the 
highest and lowest tempera tare, sunned, respectively, ' 
the maximum and the minimum thermometer*. The 
minimum thermometer registers the lowest tempera¬ 
ture for the past twenty four bom ft Is HUM with 
alcohol, add 



many, Prance, Portugal and some other*, non or lees 
effectively, maintain Blmllar Runlets so that, by ex¬ 
change of Information thi weather (ondltlons that ob¬ 
tain over North AraerU* North Atlantic Ocean, and 
Waat Europe are very thoioughly observed, and fore- 
«Mta made with dispatch and accuracy 

The art of predicting the most probable condition 
«( the weather tor -the ensuing twenty four to forty 
Sight hours depends oa the observations over a con 
aiders*)* ana, end on the experienced Judgment of 
the far—tern ta predicting conditions likely to fol¬ 
low those «t the time of taking the observation* 


take The great extent of the territory of which It ts 
necessary to have reports, would render impossible any 
large corps of observers If they all had to be paid. 
Fortunately, hundreds of people are Interested enough 
to volunteer their sarvieea to the government This 
enable* the Weather Bureau to multiply Its obssfTsre 
at little more cost than that of lupplying tbs Iretru- 
mrnta and the stationery, all of which are lent to re- 
Xpert* need volunteer*, The cooperative 
i whole, although serving without phfn- 
Mary compensation, display much interest and. own 
in their work. Through its principal stations, the Pe*- 


ature la : 
Mend. The 
Is designed ta rwglsUr the high¬ 
est temperature of th* preesdtag tw*atjr<owr hears. It 
1* OfM with msfOHVr. whiffa, owing'to a strtstttw Jtt 
the tab* — th* balb (Pig. r>, can ire treaty treat 
me bulk no Aw tmaperatur. rthf*. hut —a m td%, 
pwntnm'.-Mli, tt cannot soapy J 

prisoned at— <W ****•, it n**»~**tarer 4* - 
gre* was tho Ughmt featw&hy *. .t—etaknre tw 
‘PM*r4our hma „ r *, TZBrfr'* -,VY 

tooetwi 












Scientific American 


4»3 



<M iht IMS* WMOH -taattag Itent* «m hm 
Mm JnatttBtad wlthtn newt r«n UM mart intsr- 
ggHpg h» the*# whkh uo now studying th* aeU-dl 
fgafeg mmrn ot th* human machine In these 
w H ab oM mart M oonttnually ntthi surprising dle- 
CBMriM ntooot ilM« 

Perhaps th* moat engrossing Item la thalr eqnlp- 
SMt la * ***a (or use In determining tbs mae-engi,-; ea 
■peat la Ktartlng stoppln* or diraetlng It* court* 
•iter moelrlnc a signal It In a clock which records 
thousandths ot a second and an electric current can 
Start and stop It within an Imperceptible Intern 8ev 
out complicated Instrument* can be connected with 
It In each a manner that upon th* instant a sound is 
made a light la dashed or a color a letter or a word 


la exposed the electrical impulse giving such a signal 
will start tbs record In* hand 
The subject with a Unger pressing a telegraph key 
Is told that ss soon is hs bears sees or (eels the signal 
he must release hts finger from the key The elgnal 
itself automatically closet the current and starts the 
clock while the lifting of the finger from the k y 
breaks tha current and stop# the dock The number 
of thousandths of a second scored 1 y the clock mean 
while measure* the time required by the mind In per 
calving understanding and obeying th* signal 
Thus this man-engine gage will measure the time 
which you require to recognise or name a let er odor 
or object to read a word or sentence to add sub¬ 
tract multiply or divide to remember your own 
name your add roes the meaning of any word In any 
language Comparative tests thus far Indicate that 


the avenge mind obeys a sound signal In ltd thou¬ 
sandths and a light signal In 1(0 thousandths of a 
second and that the ear tl erefore la quicker than the 
eye also that the eye ntq Ires about the same Urns 
o read a word ot five or six le t ra aa to read a single 
le ter that a person re uetub rs hit own na na more 
q lokly than that of h s b * l 1 d—ev n tl at of hla 
«lfe that he re ol e a he oon y In w lch hla own 
I y la located n ore | ro i y han that In which 
1 aria Is for Instance A o d ns o Prof Llghtner 
W1 mer of he Unlveral y ot P nney vents men hear 
s e or fe I signals more qut k y han do women and 
Indiana appear to be quicker In this respect han are 
wtl ea 

Of all tha man-engine • working levers the arm Is 
the moat Industrious The quickness of It* movements 
(Coattatted oa pap i 0 



Testing the acetones* of smell 
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,11b prediction ot the return of a peri¬ 
odic comet tcvolvs* a number ot 
difficulties which are not met with 
In similar calculations concerning 
the planets. Comets, eepoctally 
those of lone period, more In very 
elongated ellipses, fcnd can be ob¬ 
served only when relatively near 


Sefihsi&e Attl 'rt&ik 

nun in «7 U mo dswftM, and that to 71* wis 
recorded by the Chinee* with tgaadent detail to eaaUs 
M. LMgler many years ago to show from the abeam* 
tioes alons that the orbit et this comet, In Its vtoflris 
portion, was practically the acme as that of Haney's 



they are too faint to be detected 
We have therefore to determine 
the form and dims ns tons of the 
orbit from an ‘observed are" which may ha only one- 
t< nth or ono-twentleth of the whole 
A very small error In the observed positions—which 
may easily occur, especially f 0T a comet which has no 
sharply defined nucleus—may thus lead to a much 
gi eater uncertainty In the calculated dimensions of the 
orbit, and the resulting time of the next return. 

In murh the same way a small change in the direc¬ 
tion or ratu uf l ho comet s motion, such as may be 
caused by tho attraction of a planet near which It 
mines, may lead to considerable changes in Its period, 
and In the other elements of its orbit. Those changes, 
unlike the effect of obser¬ 
vational error, may be ac¬ 
curately calculated, though 
only by v« 


The return of A. D. Uf was observed In China and 
Japan. In 607 at least two comets appeared, oae of 
which waa doubtioaa the object of our study The 
apparition in HO la again definitely Identified, and the 
Chinese observation:; of 461 are by themselves con¬ 
clusive as to the comet’s Identity. 

Bven hers the end is not reached. The returns ot 
A. D S73, MS, 118, 141, and <(, all appear to have 
been observed and also those in a a It and a 0. 87 
A comet observed in China in >40 a C 
a still earlier return Beyond this there are no suffi¬ 
ciently definite observations, though a record of a 
cornet seen In a a 487 may perhaps refer to a still 
earlier apparition 

This Is an Impressive record, which may well gtve 
rise to reflection—on the Indefatigable energy of the 
computers, and not leas on the remarkable care of 
ths ancient star-gmsars and of ths scribes who pre¬ 
served their records. But from the standpoint of gen- 
oral interest, it Is most of an noteworthy that the 


_group of all l« ^a the *08to***t,, 

down, and twiakUag rtotoutly la to* wtotgrAfri to tit: 
splendid Birins. Above him is Orkm whhii batata two 
stars of ths drat magnitade-Rlgrt M ths right aM 
the ruddy Bstsfetoa on the left D*s ag*. gad Ww 
down, 18 the laaaar Dogwter Preeyum *b*re s' ““ 
1 Polrix, s*8 X 



This ft 

la, like I__ ___„ _ . 

and tore-lags of tha Bull. The atari and C oa the 
edge of the Milky Why. mark tha tits of his horns. 
Aldaharan is oaa of his eyes, sod the WH Y-ahafwd 
group of the jiysAea, of wkteh tt forma a part, marks 
his face, while tha FMagsa at* 18 his heck. 148* *H 
tha animal-figures hi the sod Mo, tha on ot aBatloa too* 


When a comet has been 
observed nt two or more 
returns the Influence of ob¬ 
servational errors Is great 
ly diminished, and its 
future behavior, or 1U past 
history, can be determined 
with a blgh degree of ac¬ 
curacy 

It Is thns possible to ntl 
lisa the ancient ehronh lea 
of astronomical events, 
which have been preserved 
In various pnrts of Europe 
and also In China and to 
see «bother earlier rellrs 
of the body under Invrstl 
gallon tan bo Identlflnd 

It la ot course tnenfll 
clout to And the mere 
statement that a comet was 
neon In a certain year, for 
there are many cases on 
record when two comets 
wnro visible within that 
Interval We need apvtlflc 
Informatlon from whli h 


A* a • da* Mer T 
AtUVissMk gov l 
At ISs’sMi «.T a. 


In the heavens at a known 
date rau be Inferred If 
this agrees with our ealeu 
lntlons, or, at least does 
not depart from them more 
than la reasonable to at 
tribute to the errors of 
naked-eye observations and 
rough descriptions, tbe 
identity of thu comet Is 
assnrod 

This procedure has been 
adopted by Messrs Cowell 
and Cromnii'lln of the 
Orronwlch Observatory, 
whose work Is noteworthy 
no leas for Its practical 

Ingenuity, from the standpoint of the calculator, than 
for Its signal success 

Working hack word from the last return in 1835, 
they found returns In 1758, IflfiS, 1607, 1631, 1466, and 
1878 already d< finitely established by the work of 
preceding astronomers Those of the sixteenth and 
seventeenth centuries were the baiia ot Halley’s nob 
able discovery of the periodicity of the comet, which 
causes It to bear his name The next previous re¬ 
turn should have orcnrnd on October 26th A. T) 1801, 
only four days later than tho date deduced by Hind 
from tbe Chinese observations of a comet in that year 
The difference Is qulto within the errors of such rough 
estimates or position It Is noteworthy that the Enro¬ 
ls*® observations (or nt least the existing records) 
of the same comet are much leas accurate than the 
Chinees—a curious reversal of the preeent stats of 
thing*. Still working backward, the return* of tbe 
comet to tbe years 121' 1146 1068 fa famous comet 
Which appeared Just before the Norman Conquest of 
Ragland) and 889 can be Identified to the chronicle* 

At the preeedtag perihelion paaaag* In 911 then are 
ngue reten u tea to a comet ot comets, to addition to 
a hrikht one which appeared some four months earlier 
than Haney's could hare dpne b»t nothing sutBetestlv 
profit* tor Identification, On the other band, the 




be seen only at ths end of 
the month, whoa be sets 
about 6 46 P. M. tor to the 
Math of watt. 


ous. She to at the greatest 
elongation (apparent dis¬ 
tance) from the son on tha 
2nd hut la then far south 


northward. By the end of 
the month she remains to 
sight until after 8PM 
and Is very bright. 

More is in places, and 
octues to the meridian 
about 7 P M to tbe mid¬ 
dle of the month. He Is 
moving eastward among 
the stars, toward Saturn, 


last day of tho year, pass¬ 
ing about three degree* 
north of him. By this 


eighth as bright M he was 
in September 
Jupiter la morning star 
to Vlrca. rising about l 
A. V. to the middle *f the 

Satan is to Pisces, 
asar Mara, from wham be 
oa be dtot i ngmlebed By 


comet has been s conspicuous naked-eye object at at 
least twenty four out of its list twenty-six returns, and 
probably at the olbsr two, where the records are in¬ 
complete. Wo have therefor* very good reason to an¬ 
ticipate a fine eight nut May when the comet win be 
for a taw days unusually near us. 

At ths present apparition, the twenty-fifth which 
has been certainly observed, tbe comet la still too 
faint to bo seen without a large telescope, and wffl 
remain so until early in tbs new year Iu spits of its 
faintness, Us spectrum has been photographed at the 
T lek Observatory, showing no trace of bright Unas or 
bands, but only s faint continuous spectrum, such as 
reflected sunlight would give with ths Instrument em- 
ploved 

The awakening of the oomet’s activity as It ap¬ 
proaches the sun had apparently net yet begum. Its 
[ be of greet interest 


There is no tfin* to the year when ee ma&y of the 
brightest store can be seen at cm as at present 
looking first to to* westward, we tod Attitfer to top 
constellation of the Bsgte, Just setting at thrhrtri *4. 
stoned on our ipsa. hut dearly visible 
Almost due north***. and g tod* «***, to'-Vtoto,' 
ahor* wU<hto^|iMhrinttokht*^9Qr k wUtoitor 


light Uranus to I 
Neptune to to Gemini, a 
visible (with m 


t opposition, god Is 
*r) meat of the 


Tbs moo* to to her tost quarter et U A. K. ** tbs 

4th. new at I P. M. o* tha 1*% to tor irit fuarter 
at 8 P- M.-CB tha lKh. nad tottto 4 f, HT. 4* few Jfeto 
gh* to nearest g* W tbeMrd, gad farUxeet away pat 
the 7th. Jft bsf etreutt ot tt* sky she ****** Jupfinr 
on the 8th. itetett**; <m to* 12th, ttMnns ofe Urn tsth. 
Venus oa thsldto. Man an tha fi8to,>*fltn* on to*; 
(1st and N**t*8#,cu tbs 27th. 

At the present new stoeo tom to a partial to«tto*» 
of to* tori, whkh, stMlt tovto&Ssodr to-Mgw Mr'' 
to*datoltorhsrtd>)tton^o*Afaetlf»i*ito8rilito ,-f 
P rf eetoa Unlvereity BHayraiwy. 

• ; -!■ - ■■■ <sr j >*»'ri m . i . •- - -Ot 

to* iriew s*ta* Bust 
toQ*: b*t*m 9Vril 
WWWtoani 
wthhereoairedtori 
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mmm •* MM tba teat century * w«l <** Harr Laagbwator, tbs otto Mm of iter and night In d 

; Mjgpj lain to afahlta «n Inventor «mw forth with brated Dutch dnglnaar, apant all Us tortnna and ran when tha bud la shining i 

MM* g** «*£rt**n<» tor traveling orar Tatar, which deeply Into debt br constructing a modal of a Submarine monument la Intended a» a 

thettoh Uf, no ptoOtteal utility fa toteraattog becaaae boat. lUoatratlona of tbte ramarkabU aabmarlna ara graved on tableta of atone 

«f )ta awattr «■ oddity. fretnred herewith la a atowa herewith. Tba boat waa of porpolaa abape and concerning dimensions of tt 


of day and nlcht In diffarent parta of tba t 
1 tha aun I* iblnlng on thb (tone globe, 
intent Ia Intended aa a leaaon In astronomy 


shown barawlth. Tba boat waa of porpolaa abape and concerning dlnanalooa of tha earth, etc 

waa Aaalgned to ba driven by four men turning a fly-— <», — _ 

wheel Tha latter operated fan like valvaa working In We have not beard tha laat of the “Mauretania’*’ 1 
tha ortflcea nn- 





Rl X- 


a am gn gin am mu nonius omait. 

vary queer craft eonprlaad of three float* which top- 
pert a bicycle frame. Tha naylgator alta on the bi¬ 
cycle aoat, operating the pedate In the usual way, 
and the latter ara geared to a screw propeller, which 
drives the craft forward. The front goat sense ea a 
rudder As progress ta rather slow, a small sail la 
provided, which la attached to tba forward float of 
the craft. 

m in mm or the fituui nmimoi 

One of the cmioue contrivances gotten up for the 
Wellman airship expedition to the North Pole waa a 
drag that would retard backward drift whan the air¬ 
ship was encountering hand winds too strong to per¬ 
mit of anchoring It constated at a long leather tube. 


a ted by the fly 
wheela The boat 
was trimmed by 
means of weights 
moved along the 
tramway abown 
St each side Tha Model buflt early la tbe last oer 

conning tower 

was telescopic so u UU 

that when diving 

tar below tbe surface, where the pressure of the water 
would be too heavy on the glass windows the tower 
oould be collapsed. Unfortunately tbe name of this 
early Inventor has been lost 

ooiv-orauTXB smog ns uusixuig littee*. 

In one of the city post offices In Parta there le an 
apparatus which automatically registers letters, and 
Issues a receipt for tbe sender of the letter Tbe ap¬ 
paratus to arranged to receive tbe French nickel or 25- 
centime piece Advantage Is taken of the fact that It 
Is slightly magnetic, for In passing down tba coin chute 
It is obliged to leap a gap and Is prevented from drop¬ 
ping through by means of a magnet. A counterfeit 
of Iron cannot pass tha gap because It would be lifted 
up by tba magnet, while non magnetic coins would fall 


great Bteamlng power* and ptrformnmea Toward the 
end of the year when the luuwnger season slackens 
down, thi Mauretania will go Into dry dork and ba 
fitted wltb new propellire designed at Wallsend and 
specially Intended to utilise th< vessels reserve of en 
gtne power which has not yet been callod into full 
play The propellers are similar to those which have 
recently been (Hied to the Lusitania ’ and with such 
good results that the vessel Immediately broke the 
record The Mauretania however soon responded, 
and went one better even with her old propellers. 
With the new once when fitted It Is naturally ek 
pected that she will do still better Indeed tbe build 
era and engineers of the Mauretania’ anth tpate mak 
log her a 28-knot ship at the least for her special 
advantages In dealgn and engine power will ba brought 
out to their full capacity— * 1 Tho Mariner 




u ua mas iob Aisaatn. 

armed wltb steel spun adapted to dig Into tbe Ice, 
aa It trailed over tbe surface The tube also served 
aa a naervotr for food It waa Ingeniously figured out 
that as the balloon gradually lost Its lifting power 
because of tbe leakage of gaa, tha drag would also be¬ 
come lighter because of tba consumption of food, and 
Urns Its dragging effect would always bo proportional 
to the weight of the airship. 

am uut rm off nuunti moat 

Whenever a prominent Invention la roduoed to prac¬ 
tice, to* Inventor finds his claim to origin a, tty called 
to quseUon by the work of some obscure Inventor Uv 
tog generations before, tt does really seem aa If there 
awn nothing new under the sun. Jn the early part of 
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oont-oomouAD a»aiatus tom xeoistxmio letters. 


through The letter slot does not open until after the 
cola ta placed In the machine, and the receipt It not 
Issued until after the letter la placed In the machine 


Tbe 1 


SPHAY HELMET FOE VlkEMIW 

1 frequently find It necessary to 
heir fellow firemen to protect them 


, In the form of a ticket Is dated and Intense heat of tbe coullagratlon whlih thiy 



stamped by turning the crank at tbe side of tbe ap- lug Borrowlm 
paratns. Tbe whole operation ta performed In less than vised a helmet 

five seconds, and is calculated to do away with tbe connected to a 

long line of waiting applicants at the usual registering from the no**! 
windows. Tbe apparatus can also ba placed In banka ture cascade nr 

or store*, where there la no danger of Ua being stolen him to attack 

thus relieving the preeanre at <bu unendurable un 
— - 1 egular post office 


ormed wltb a spray 
nail hose line The 
In all dlroctlonH c 
ind the body of the f 


tsx quay non slou at 

IWAfME. 

A peculiar monument Is 
set up at Bwanage Dorset 
County, Rngland It consist* 
of a globe 10 foet In diameter 
and weighing 40 tons. On It 
tbs continents and "oceans 
ara shown, the former In 
Might relief Carved In the 
glob* are tbe meridian*, par¬ 
allels of latitude, ecliptic, and 
tropics. The axis of tbe globe 
ta Inclined to correspond with 
tha Inclination of the earth's 
axis wltb respect to the eclip¬ 
tic, but unfortunately the In¬ 
clination Is not In tbe right 
direction Weya tha axis of 
the globe parallel with tba 
< Alla of the earth, observers 
wodd ba able to gat a correct 


nUSAV FUTXCTU BY A (TEAT HELMET. 


!t» 



























416 


>r urmrani* toum buth. 

Freeh afar at night and plenty of It U the cry that 
lu going up among thoae who are determined to mb- 
due the “Great White Plague,” and with thoae persona 
tt has become more than a tad, a necessity Thoae 
«ho hate n‘solved to abstain from kissing even tbelr 
in areHl and brat, are now either aeektng some practl* 
ml method or alonplng out ot doom, or planning aome 
il> vh'f whereby a good supply of troah air may be ob¬ 
tain! d In warm bedroom*. Many peraona are build¬ 
ing screened porrh bedrooms just outside of the sleep¬ 
ing rooms, where they can sleep In the patent sleep¬ 
ing bags that leave only the head exposed and that 
nimr with poikets for holding the hands. These per¬ 
sons dress and undress Indoors, and Jump Into their 
Iwenty-dollar sleeping bag after adjusting a warm 
hood and muffler But though tbs muffler can he 
drawn over the head so that only the eyes are ex 
posed, and though It Is made of heavy wool and elas¬ 
tic there Is In this outdoor sleeping bag danger of 
catching cold between the warm room and the outside 
bed 

So these frosh-alr enthusiasts are casting about for 
some method that shall keep the body warm, the head 
exposed to thrf fresh air, and the bed adjusted In inch 
a why that undressing and passing to the bed can be 
conducted In a warm room To All this need several 
devices have been Invented, bat they all fall under 
two heads—one where the person sleeps wllh his head 
Out of the window, and the other where tho bed Is 
rolled to the open window, and a tent employed to 
drop over the sleeper’s bed. 

Tbe cost of the ordinary window bed Is moderate 
Tt can easily be made by any carpenter, as tt Is i (in¬ 
structed of an ordinary hospital bed with tbe Inga ad 
Juatad' eighteen Inches from tbe end These are just 
lontf onotigh to raise tbe bed so It can go over tbe sill 
The head 6f the bed at night Is thrust through the 
window, tile steeper creeps lain the bed with his 
head outside the window and draws an awning down 
over his head, which protects him from inclement 
weather and at the same limn done not nxrlude tho 
air A wide atrip of felt la fastened to the lower sash 
of the window to keep tho air out of the room In 
this way the sleeper has his head outdoors and his 
body under tho bed clothes In a warm, heated room 
There are however two objections to this bed though 
It Is so simple It ran lie made at home These are 
that In caaea where It protrudes through a window 
above the first floor, there Is often the um omfortable 
sensation that one may fall, and tbe other la that the 
bed shows from the ontslde of the dwelling 

For these reasons many persons are using the new 
fresh-alr tents which are fastened Inside the window 
Whllo several varieties ars made, they all Involve slml 
lar principles of construction, and they have the merit 
Of not being conspicuous. In using the window tent, 
the side of the bod near the top Is placed next to the 
open window The tent, which la made of heavy can 
nser awning cloth, comes down from the Inside of the 
window over the side of the bod and over the pillow 
If reaches to the middle sash and can lie adjusted by 
tightening a screw, and Is capable of being moved from 
ono window to another With the head once under the 
tent, one can actually breathe the fresh air from the 
window, while the rest of the body Is In the bed cov 
ered by the bed clothes and In a warm room 

These toots have become popular for they are large 
enough so that the face can be close to tho window or 
on the pillow and three feet hark. A little celluloid 
window In the side ot the tent next to the room 
allows tho user to look out and to converse with those 
(Continued on page VJ ) 
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Clarence Han, ekploalms export for the rwtut 
has Just announced the tnrenttoo of a safety dsrto* 
which, had It been tn use e few weeks ago, might 
have saved hundreds of Uvea at Um mine of the St 
Paul Coal Company at Cherry 1 , TIL The device is a 
simple appliance, which generates sufficient oxygen to 
sustain life for a half hour or so under nay eofldt 
Mon* of atmosphere. Bad the miners who died ta tbe 
recent disaster been (applied with this apparatus, the 
densest of smoke or an 


ft tmocpbarla 
Ufely derold 


condition en- 
of oxygen 

would not 


have killed 

them They 


would have 

been enabled 


to ramaln 

alive until 


the supply ot 

oxygen was 


exhausted. 

The newly 


Invented oxy 

gen generator 


g n grantees 

a lease of 


life for a 

tlm* ranging 


from a half 



an hour 

while a man 


ta fighting his 

way to the 

H 

opea air or 

awaiting the 


o o m 1 n i of 

rescuers. Tho 


1 n rantlon 

was made by 


Mr Hall 

while In ths 

.i'3 §. ; ! 

g ov eminent 

Service. 


The man 

ner In which 


the Inventor 

bit npon tbe 


Idea of sup- 

plying o x y 


gon to the en- 

tombed miner 


was casual In 

the extreme 


Mr Hall waa 

lighting the 


lamp ot an 


When the 

thought oe- 

Kim i UIXMHKJY 

currad to 

him of gen- 

OXTMV OUTFIT. 

eretlng oxy 

gen as the 

gases of the 

lamp were gene 

rated, and supplying that oxygen to 


miners to breathe whon the air of tho mine had bo- 
romo so contaminated with poisonous gases and smoko 
as to spoil Immediate death. Accordingly he made a 
device which consists of a water chamber, and below 
It a compartment filled with sodium peroxide In an 
emergent y, a stopcock la touched, and the water cornea 
In contact with the chemical The oxygen Is gener¬ 
ated This la passed through the water, which cools 
it. Then It passes to the mouth and nose by means 
of a mask, such as la fitted to the face when gas Is 
ordinarily administered by a dentist Thus may oxy¬ 
gen be supplied that will keep a man going for half 
an hour while he fights his way out of a mine filled 
with gas or smoke 

Mr Hall as a representative of the government 
studied many of the great disasters In mines that 
have occurred In recent years At Mononga, where 
more than three hundred men lost their Urea In De¬ 
cember, 1907, he found that the vast majority of the 
men had died by slow suffocation long after tho ex¬ 
plosion. Many of these had crawled for great di¬ 
stance* on their hands and knees, for the miner know* 
that the best air is near the ground. Their trousers 
were worn through at the knees, and their blood 
marked their trails. Their fingers were worn through 
to the bone from crawling. 

Of all men who die In mines, ninety per cent meet 
death through suffocation There are In the United 
Slates 700 000 men who work In coal mines. Many of 
these are dally subjected to the danger of suffocation 
Every year 4,000 of them go to their deaths In this 
way The ordinary safety devices are expensive. The 


MB theni always atrt*a4 «*.« «&••. 

eduld aftwi Ms «OM. 

The saw dsvtea eaa D* slipped into the oest pbekat, 
and hast with ths east and lmaeh basket, always with-, 

Mr Hall is la charge of ths explosive* station ta 
Pittsburg, recently dsacribed in ths gcaxnno Am 
dji BcmnasT That station, ft wfll be remembered, 
hat a torga chamber in whloh all aorta of potaeuras 
gases may be ooaflned and into which man are asot 
to demonstrate various appliance*. Various kinds of 
oxygen helmets which wilt keep n man going for two 
boon were triad out here. 

In this demonstration chamber Mr Hall burned ex¬ 
celsior in the chamber until the smoke was so thick 
that the eye oould not see four Inches through tt. 
Then he donned his sxygen-produclng device and went 
in He remained here quite comfortably for fifteen 
minutes. Then the smoke pained. Me eyes and drove 
him out The device continued to generate oxygen, 
and other men entered the chamber with entire safety 
for more than half an hour 

A grew Onaatb Ctrala. 

The principal purpose of a chromatic etrols la to 
show the true complementary oolor corresponding to 
any given tint Rosensttahl has attempted to correct 
the old error of regarding red end grew, yellow end 
t lolet blue end orange, ns pain Of complementary ool¬ 
or*. These false notions were Introduced by Robert 
Waring Darwin at the close of the eighteenth century. 
They have been perpetuated by the chromatic olrcle 
used In the Gobelins tapestry manufactory and popu¬ 
larised by a lithographic oopy of that olrcle, mad* in 
1881, which Is the only document at tbe disposal of 
French artlst-artiaana. 

Roaanxtlehl’s experiments show First, that the true 
complementarla* of red and orange are not green and 
blue, but two tints near together In the green-blun re¬ 
gion, second, that tbe complementary of yellow la not 
violet, but blue, third, that violet ta the true comple¬ 
mentary of green. The differences between the true 
complementmriee and the false complementariee of 
Darwin are sufficiently great to warrant tbe construc¬ 
tion of a new chromatic drole. Roaenattahl’t olrcle 
comprises twenty four colon, which form twelve ex¬ 
actly complementary pair*. A neutral gray ta pro¬ 
duced by the rotation of a disk, belt of which ta cov¬ 
ered with each color ot any pair of complementariee, 
and all the grays thus obtained are very nearly Identi¬ 
cal This condition, very difficult to realise fat prac¬ 
tice, implies not only equal Intensities of the two ool- 
on of a pair, hut sensibly equal Intensities of all the 
colors. The result ta In accordance with the Young- 
Helmholts theory of the three fundamental color sensa¬ 
tions. 

The first bituminous ooal mined In the Halted 
States, states the United Ota tea Geological Survey, was 
taken from what ta usually termed the Richmond 
Basin, a small area In the southeastern portion of 
Virginia, near the city of Richmond. Thta basin ta 
situated on the eastern margin of the Piedmont 
Plateau, IS miles above tide water, on James River 
It Ilea In Goochland, Henrico, Powhatan, and Chester¬ 
field counties. The ooal beds are muoh distorted, and 
the ooal ta of rather low grade, when compared with 
that from other district* with whloh tt has to come 
Into competition The occurrence of ooal was known 
in the Richmond Basin as early as 170*. and la 178# 
shipments were mads to some of the Northern States. 

In 1898 the production amounted to 48 TIB gross tons. 
At present what tittle coal la prodooed tn this held is 
for local consumption only. 
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l~ and • lmo#t complete recovery—a phe- 
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Uni, oats, 400 million dollars, potatoes, It! million 
dollars, and tobacco, nearly 100 million dollars. 

In conclusion, It should be noted that the Increase 
of 9889 000,000 In the value of farm products thU year 
over 1908 Is aufllclcnt to buy a new equipment of farm 
machinery for over all million farms and that the 
value of the cereal croi» of the farmer would pay for 
all the machinery, tools, and Implements or the entire 
manufacturing industry Finally the Secretary tells 
us thaL the value of all prop* of 95,700 000 000 would 
makH a half payment on the value of all steam rati 
roada artordlng to the valuations of 1904 

The jierllnenco of these atatlallos In an issue dm 
voted tu the Middle West will he appreciated when It 
Is borne lu mind that tho Middle or Central West con 
tulns mure than une-lialf of tin wealth Invested In lm 
proud farms In the Inlted State* that It has more 
than one-half of the live stock and neat rattle that 
It produces nearly <!0 per cent of tho food product* 
mid more than ouc-half of the areals that are grown 
In tho entire imintry 

IEA ITBEI6TH 0 1 FBUCIPAL HAYAL P0WX99. 

Toward the 1 lone of each y.ar our Navy Ih partment 
tl rough Ita Office of Naval Intelligence Issues a 10m 
paraflvc table showing tho warahtp tonnage of the 
prim Ipal naval pnwirs It la lataed on tha number 
and displacement of warshlpa built and building of 
1 000 or mor< tuna and of torpedo irnft of more than 
0 lone The statement for the present year, which 
allow h tho rclatlv* alandlng of the navlea on November 
tat possesses epc< la I Intereat btsauge It give* an an 
lliorllatlve alatement as to the preaent atrength of the 
navlea In ahlpH of the "Dreadnought type--a aubject 
regarding whleh tho public has been tnalod during the 
paat few months to overmuch literature of a gensa 
llonal and misleading character 

Of ballloahlps of the Dreadnought type, Great 
Tlrltaln has afloat and completed four Germany two, 
nnd the United Slates two France Japan, Ruasla, 
Italy and Auatrla hava not a* yet completed a ship of 
tho Dreadnought type Of Dreadnoughts under 
construction Great IlrlLaln poaaeaaoa seven, Germany 
si* tho Inlted State* four, Japan two, Russia four, 
and Italy one France and Austria have no Dread 
noughts uurier construe lion in this connection it 
should ho mentioned that our Navy Department doc* 
not consider that a hattleahlp la entitled to be rock 
omd me or the "Dreadnought typa unless her main 
battery consists entirely nf gun* II Inches or more In 
caliber This eliminate* the at* French battleships of 
the Dantou type carrying four 19a and twelve 114 s 
and the three Austrian battleships of tbec Ferdinand 
Ijpo carrying four 12 b and eight 94a 

Of armored erutaers of the Invincible type, Great 
Britain jiossessos three and has two under construe 
lion, Germany ha* none completed and three under 
e oust ruction and Jaiuvn has one completed and one 
building Adding together tho totals for ships armed 
entirely with big guns both Dreadnoughts and In 
vlnclbha we And that Great Britain has aoven corn 
pitted of 1214fed Iona displacement and nine under 
construction of 191 000 tons Germauy has two 00m 
plcted nf 18 000 ton* and nine under construction of 
183 000 tons the l ntted State's haa two completed of 
1*000 tern* and four under construction of 83 4611 Ions, 
lapan haa built one of 14 600 Iona and la building 
three of 66 200 tons total displacement, Russia has 
none e omph ted and 1* building tour of 92,000 tons 
total displacement, Italy has none completed, and one 
of 18 600 tons under construction Franre Hnd Austria 
hove nothing either atloaL or on the stocks of the all 
lilg gun type 

Of battleship* of the first dace* other than ‘Dread 
noughts (In which enumeration the Navy Department 
Includes all batUeshl|>s of about 10,000 tons displace¬ 
ment or over that are lea* than twenty year* old un¬ 
less they have been reeomctructed and re-armed since 
10001 Great Britain jvossesaes forty nine of 714,700 
tons displacement, Germany twenty four of 282 424 
tons the Inlted State** twenty five of 334,146 tons, 
France, seventeen of 216 270 ton*, Japan, twelve of 
171 898 tons. Russia live of 166,000 tons. Italy ten 
of 122 600 ton* and Austria, three of 31 800 tons 
Great Britain Gormany, the United States and Italy 
are building no battleship* of (hi* class, but France 
has sl*. Japan one Russia four, and Austria three 
under ron*trucLlon 

Of armored cruisers other than the "Invincible" 
tj pc- Great Britain possesses thirty five of 416,600 
tons displacement, Germany, nine of 86,693 tons, (be 
United State*, twelve of 167 441 ton* France, twenty 
one of 192 982 ton*, Japan, eleven of 180J100 ton*, 
Ruasla seven of 70 200 tons, Italy eight of 69 000 
tons, and Austria, three of 18 800 ton* 

In the class of ton>edo-boat destroyer*, Great Brit 
ain leads with 148, followed by Rnssta with 97, Ger¬ 
many with 79, Japan with 66 France with 66 the 
1 tilted State* with 17 Italy with 17 and Austria with 
0 a rent Britain haa 20 torpedo boat destroyer* under 
construction, the United State* 19, (Mnnany 19, France 
16 Japan 3 and Austria 6 


noted that The only change In re^ 
second list la that Germany will 1 
lion al preaent held by the Unttd 



Groat Britain 

United State* 6fcM9 > fM.997 

Germany 6W*W «*>,«•! 

Franco 6#M0 1<MM 

Japan 39M99 461,704 

Rnssta 2594*9 41945# 

Italy 216,698 HTJU 

Austria 114,897 167,197 

Referring to the statist ha of total dUplaoetaeat, par 
Ocularly of battleships of the pre- 'Drewdnoqghl” type, 
vcc wish to draw attention to the fact that stthmggh 
Germany possesses only one hattleahlp tons than Urn 
Untied Staten, the average displacement of tha Ger¬ 
man ship* Is very much smaller, being about tl^TO 
tons as against 13,370 for the United States battle¬ 
ship* Furthermore, our strength In thia class tt ves- 
a* I U Incomparably stronger, since every one of thaas 
1 vccnty five ships carries a main battery of four guaa 
of 12 or 13 Inch caliber whereaa ten of the Oermsa 
battleships carry nothing heavier than a 9 4 taeh gnu, 
a weapon which at the great ranges of 7,009 ta 9,000 
Sards at which modern battles will be fought weald be 
altogether Ineffective against hattleahlp arinar -Hence, 
a* late a* a year ago when Germany had ne "Dread¬ 
noughts" afloat, she actually possessed oaJy O o Bit s an 
battleships capable of fighting effectively at sawder* 
langos, as against twenty five flying the United States 
flag, and rorty nine under that of Great Britain, 

It la here that the careful observer of naval tttafeap- 
ment must look for an explanation of tha fMrbh 
haste with which Gormany la bulldla* a 'Sadi of 
‘ Dreadnoughts The ahort-elghtod policy which‘Pd 
to the mounting or the 9 4 Inch gun as tha principal 
arm In her first two squadrons of hitfMnhtp*, left 
her navy In a very aeriocw condition vtigH’Vm abso¬ 
lute superiority of the )2lnrh gun was Awnsntmted 
In the battle of the Sea of Japan Her p ft om lf Wvtab 
expenditure on battleship* must be regarded rather In 
(he light of an effort to retrieve a disastrous error 
thau a* a distinct challenge to the supremacy of "the 


aa haa so often been done of late, that the construc¬ 
tion of the find 1 Dreadnought robbed all existing bat¬ 
tleships or tbelr right to bo named as such We con 
ftdently predict that the battleship* of tho older dais 
will play an unex]«ectedly Important role In the next 
great war and when two theoretically unalnkahio 
beets of * Dreadnoughts have hammered each other 
into a slate of comparative exhaustion, it will be the 
nation that can send In the most numerous second like 
nf older ships armed with a mixed battery of 12 s and 
smaller rapid fire pieces, that will win the day 


THE UCOffD UnieiKATIOB 00MBUU. 

The Second International Congress of Refrigeration 
will convene In Vienna Austria, from September 29th 
to October 3d 1910 If anything like the Interest 
displayed at the first congress la experienced tbc meet¬ 
ing will be a tremendous success. 

At tho. first International congress whleh was held 
In Paris France October 1908 out of a total member- 
ablp nf more than 9,000 about 2 000 were In actual 
attendance from all parts of tbo world About thirty 
delegates went from America (out of a membership 
of 401) representing Ibe principal cold-storage houses, 
manufacturers of Ice-making machines, and other 
allied industries The first congress wag a complete 
success, and has been the means of arousing the high¬ 
est Interest In the work of refrigeration Since It wan 
held, national associations of refrigeration have been 
formed In many different countries, Inrlndlng tha 
United States, Great Britain, Germany, Auatrla. 
France, etc where the preservation of perishable 
products In being Investigated and studied with great 
tars Than Is every reason to expact substantial re¬ 
sults of a practical character The second con grass, to 
be held In Vienne In 1910, Is being organised wit 
systematically, having the advantage of the experi¬ 
ence of tha first congress, and It Is safo to say that tha 
sbeond congress will make still more valuable addi¬ 
tions to oqr knowledge on tho subject involved. 

These matters are of the greatest Importance to a 
largo and growing Industry, particularly In tha Uhfced 
States involving ns they do the earonre g s m g l of 
growers and producers of peris hall* products. 

According to the Ooologfta) Survey, tha HMed 
States lead* all other countries In the oeavereief 4t 
nw asbestos into manntactnred products, althshgh 
ranch leas than 1 per cent of tha material used la m9**d 
In this country 
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Tb» an steamer* “Olympic" tad ‘Titanic’’ 'will be 
•quipped with glass aoreem on the promenade decka, 
no that an nnobatrnetad view aeaward can bo obtained 
by the paaaangera In aQ weather*. Passengers suffer 
much discomfort by the heavy canvas screens which 
are strung Into place when rain or spray drives on 
board The new glass screen* will not Interfere with 
the view of the boisterous sea. and will also do away 
with the stuffy feeling engendered by the canvas. The 
“Rotterdam" la thns equipped, and the novelty has 
met with much favor The windows are of heavy 
plate glass, carefully balanced, and slide up or down 
hf the steel fittings which complete the seaward side, 

The War Department of the United States has been 
•tftngty fortifying the islands at the mouth of Manila 
My On El Fralle Island a died battleship of con¬ 
nate having two steel turrets has been erected, In each 
0t which turrets are mounted two 11 Inch guna which 
caft ba trained in any direction by tbe gun crew Inside 
The guna are operated by the general Are-control B ta 
tlaa on Oorregidor Island, where the principal fortlll 
cations of the month of the bay are located These 
fsrtlflcations are practically complete, and include six 
lUnch, one 10-lnch, four fi-inch and four 3 lneh guns. 
Thars are also twelve 13-Inch mortars and sufficient 
equipment for mining the two channels to Manila Bay 
The nrtlffclal ship referred to will be about 100 feet 
wide and 1,200 feet long 

Om hundred and fifty locomotives of the Lehigh 
VsHey Railroad are being equipped with a new fuel 
saving device On all locomotives the air-brake pumps 
are operated by steam, and ft has been the pnutlco 
to conduct the exhaust steam rrom the pumps to the 
smokSbox to whit h tbe stack la attached and then to 
release It, causing a draft Considerable work la done 
by tbe brake pomps when the loeomotlve Is at a stand 
■till, thus causing s needless loss of fuel By the new 
arrangement, the exhaust steam la carried outside In¬ 
stead of Inside the smokestack. Tests made by the 
above-named railroad show that the company la sav 
Ing about 1 000 pounds of coal per locomotive on the 
descent of the grade from Olon Summit to Penn Havon 
Junction Penn , a distance of twenty-six miles. 


Btawy explosion* In the sewer* of a portion of New 
York city containing many garage*, states a contain 
pornry, again draw attention to the danger of allow 
Ing petrol to enter sowers Borne of these explosions 
were so violent as to resemble the explosion of a small 
boiler Manhole covers were blown Into the nlr, win 
down In the neighborhood were shattered, and a nnra 
her of persons Injured. The sewers of the city dis¬ 
charge into tide water, and at high tide the sewage In 
them backs up In some cases. It la probable that 
petrol floated on the surface of the sewage when tho 
latter was backed up by high tide, and Its vapor was 
Ignited by a spark that might have boon due to several 
causes. While such explosions will not follow every 
discharge of petrol Into sewers, their occasional occur¬ 
rence and tbe possibility of much serious injury from 
them, states our contemporary, are a Justification for 
rigid rules efficiently enforced to prevent the practice 
A mw device for tbe prevention of train collisions 
was recently tented on the Brie tracks between New 
ark and Nntley, N J The device la an electric one, 
and la intended to obviate hea&on cdlUalon*. When 
the fast-approaching trains equipped kith the new de¬ 
vice get within half q mile of each other, the air 
brakes are set automatically, not with tho usual and 
denn*s* In qn emergency, but with a gradually Increas¬ 
ing force, tho same as a skillful flaglaeer would em¬ 
ploy la hrtngtag Us train to a bait at a station The 


*4tta taopsmMd by a third ffiat-the shoe from the 
toengrtlto tpvWktat At ?M.m receiving power 
«Mwa«« it koth ter tbe efttfeoft of the omeTgoacy 
hnko aid an» tor a tolepboaa. Th« principle Is tlmb 
lar to that eg the btoek-etgoal aysUm. the track being 
divided fnto obasa. The brakes ban be Spotted sharply 
or th.tr pperatloa ah r W gradated, so that trains 
MW b* ***» * * kthhflstfk 
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ELECTRICAL. 

Boottfeol exhibitions seem to be growing la favor 
with manufacturers, and also receive hearty support 
from the general public. Only the other day Boston 
bad lta flat electrical show, and now wu learn that 
Ban Francisco la to have one from January 29th to 
February 5th, and Philadelphia during the week be¬ 
ginning February 14th, 1910 

A fln In Germany that Is building a atoragu bat 
tery locomotive has adopted the Edison storage bat 
tery because of Its efficiency and lightness. A small 
locomotive about 25 feet In length has been built It 
Is equipped with two aeries motors of 85 horse-power 
each, which are geared to the axles The Iw-nino- 
tive weighs f9Vi tons, Including the battery, which 
weighs 5 9 tons. At a recent teat the locomotive trav 
eled 130 mllea on a single charge drawing a car 
weighing 83 tons. 

Th* city of Ashtabula Ohio, Is being fitted with a 
new tele'ihunc equipment whli h Is called 'automan 
ital,' for the reason that It Is largely automatic though 
It requires some manual control The telephone oper 
ator Is provided with three set* of keys, one of which 
is operated to connect her receiver with the calling 
line and as soon as sho receives the number she 
presses keys corresponding to this number and then 
operates a starting key which automatically connects 
the calling lino with the desired subscriber This 
done the two el nulls are disconnected from all other 
lines and from the ojieralor so that tbe conversation 
cannot be overheard or Interrupted by anyone 

Tbe airman Agricultural Department has been de¬ 
veloping (he peal lands between Aurtch and Wilhelms- 
haven A canal has been dredged through them, with 
■mall branch canals to drain out the bog It waa 
found necessary to operate the maihlncry used for 
this purpose with electricity because (he vibration of 
steam engines caused earth slips Accordingly an 
electric power station was established The quantity 
of peat obtained from these lands wss so large that It 
was difficult to And a market for It all without doing 
Injury to the smaller peat bog owm rs Consequently 
the peat was used In the power station for fuel, and 
tha power output was in*reused so as to supply dis¬ 
tant (-inters as well as tbe Immediate neighborhood 
with current 

BUam turbines are not the best prime movers for 
driving propeller sharts, because they are not sum 
clently flexible and their greatest efflrlemy la obtained 
only when they are operating at speeds that are too 
high for tho propellers For this reason efforts havo 
beon made to Introduce an eflh leut transmission gear 
between the turbine and the prop* 11* r shaft At a 
recent meeting of the Society of Naval Architects and 
Marine Hnglnnerw, held In tbla city, a paptr waa read 
by Mr W U R Emmet on this suhjeel proposing the 
use of a combination electric drive While tho gen 
eral Idea Is not new, Mr Hmmct presents some novel 
details Twin screws would be used eat h driven by 
an electric motor and a low pn>ssure turbine the 
motor being energised by a generator rooneitud to a 
high pressure turbine The low pressure turbine 
would deliver three-fifths of the power when I raveling 
at full speed, and at low sliced would carry no load 
whatever A proposition has been mnde (o the gov 
eminent to equip one of tho new battleships with this 
system 

ft number of questions on electrolysis were submitted 
bj the ihalnuan of the Electrolysis Committee In Chi 
cago to the Unitod States Bureau of Manufacture* for 
Investigation by American consuls In ten of the largest 
European cities. The questions were aa follows 1 The 
use of the tratk rails for the electric return circuit ot 
street railway linos. 3 The permissible drop In po¬ 
tential over the rotnrn circuits of street railway lines. 

3 The maximum difference In potential between track 
rails used aa return clrrniu and gas pipes water pliss, 
or other metallic structures contiguous to the track 

4 Regulations or practices with reference to electrical 
ly connecting track rails to gas mains, wator pipes or 
other metallic sub-slrurtnres. A summary of the an 
swerw of the consuls In the cities referred to has just 
been published In the Dally Consular and Trade Re¬ 
ports In all of tha ultla* rails are used for the return 
etreull The permissible drop In potential over street 
railway return circuits tn London Is 7 volts maximum 
In Pari* 1 volt per kilometer, 5 volts maximum, In 
Vienna, 5 to 7 volts, 8t Petersburg and Moscow t 5 
volts In the city and 3 ‘volts In tbo suburbs Glasgow 
and Liverpool, 7 voltg, and Christiania 10 volt*. The 
potential dlffsreooo between track rails and contiguous 
pipes for London was pipe* +1 4 volts and pipes —4 3 
volts, Paris, average of I volt, Vienna maxim am ob¬ 
served 1 volt; Glasgow observed leas than 1 volt, 
Liverpool maximum 4 5 volts, Christiania maximum, 
about 5 volts, Tn London and Glasgow electrical con¬ 
nections b etwe en negative returns and contiguous pipes 
are permitted The cities of Berlin and Brussels make 
no specific regulations regarding any of tbe last three 
questions. 


SCIENCE. 

FroL HergsseU of tbe Btrasburg University Is 
bound for St Thomas, West Indies to make atmos 
pherlc observations on the Atlantic as part of an In 
ternatlonal study undertaken by the great meteoro¬ 
logical observatories of the world 

ft Oertaaa chemist boa found 115 grains of free or¬ 
ganic bases, estimated as nicotine and 10 grains of 
combined organic bases, estimated as nliullne. In the 
smoke from 300 cigars lleuie of the entire quantity 
of organic base* whlth I* tool slued In lohauo smoke, 
93 per cent are present in the free slate 

French colonial authorities have Inaugurali d a serl 
oils attempt to Introduce lit the Freurh market tho 
wibu of Madagamar as a substitute for beef The first 
batth of a doxen tarcasses sold Id the I'arla stalls 
brought the prices of the highest grades of cattle 
Ilerda of zehua otherwise known ns Indian oxen 
which have been Ihriatened with extermination an 
now being rapidly restored and probably I ".no non 
hind roam the platiaus or MndagaRtar Hi* mtul of 
the xebu Is said to be savory and nulrlttuuH and Is 
equal to beef 

Bom* fabrics can caally he made waterproof by soak 
Ing them in a solution or teltulold In ncolonc ether 
amyl acetate, or other volatile solvmt Thi evnjmra 
tlon of the solvent leaves the fabrh coated with a 
thin film of eellnlnld whlib ts firmly united with thi 
fiber The thlikneas of the film nn bo tm reused by 
nqieatlng the opt ration or by using a strong* r solu 
lion Fabrics thus treat*d aie absolutely waLerproof 
and can Is- washed without absorbing water Linen 
whlrb Is first star* bed and then treated by this process 
can bn wasluvl with soap and water without n moving 
I bn atareh 

Plana for a national Audubon university on the Uni 
veralty Bettlcini nt plan, to b* indowed with |l tiooooo 
bavo been announied In tills *lly Based on tho known 
annual crop loss of $1 non nnn nun due to the spreading 
pests that the Insett-eatIng birds destroy the calnila 
tlons or the National Assu* latlon of Audubon So* Idles 
which is bark of this project show that the teaching 
of bird value from stuta nn Institution tnual result In 
wiping out at least one per rent of the huge national 
penalty for popular la* k or knowledge on this subject 
For every hundred thousand dollars put Inlo this work 
of economic education a million Is sari to be saved to 
tbo agricultural Interests of the whole people Bur 
ressful agriculture means gmi re) prosperity and thus 
<very men bant manufacturer and business man of 
any sort Is vitally Interested and should hear his part 
In tbe plan to educate the pnhll* In tbo great economlr 
principles or bird conservation 

The manioc root contains from two to three him 
dredths of one tier cent or hydro* yanlr or primal* arid 
whlih is so poisonous that ev* n this small proportion 
may prodme serious results If it Is not thoroughly re¬ 
moved by washing In the preparation of tapioca semo¬ 
lina and other food products whlih are obtained from 
the manioc The preaeii** of prussl* acid Id these pro¬ 
ducts has been dele* led by analysis The same state¬ 
ment Is true of the coarser produits employed In brew 
Ing distilling, and rattli feeding some of which have 
been found to *ontnln a quantity or hydrwyaul* acid 
equivalent to a dose of more Hihu linlf a grain Troy In 
tho dally ration of an animal Thorough looking vola 
mixes the hydrocyanic acid alnady pres* nt and de 
strovs Ihe diastases which mnurl rerlaln saccharine 
ingredients Into tyanogen ((impounds as has been 
prnvid In the case uf Javanese and Burmes* Ivans 
which Blso contain hydro*vanl* a*id but manlu* pro 
duits are on* u fed raw They should always Is Ihor 
ougbly lookul and hIkiiiI*) b* mmlv7.nl If the slightest 
111 cite* l follows their use 

Mr O P Butler, astronomer at Ihi ntismatory nr 
Polar Physics has Just pn-sontid to the llnval Photo¬ 
graphic Society of lamdon soin* v*ry melons photo¬ 
graphs of tho spectra of Tuplter Saturn Uranus amt 
Neptune taken by the American aatrononter Perrlvil 
Lowell at the Flagstaff Observalury There on In 
fort In these spectra absorption bands wlihh *olni 1<h 
with the rays of ihlorophyl whlrii Is os ivirvou* 
knows the green coloring matter of vegitabl* mils 
Thu* one would bo led tn believe from (lies* d-mlls 
that these planets might b< mvered with som* tori or 
vegetation colored with rhlorophyl Remark wortliv or 
attention Tbo lines corresponding with Mi* ibuorp 
tlon hands of chlorophyl are more lnt*nsi as tlic plan* 1 
Is farther from the sun no that It Is on V ptuti* Urn 
plants would he met with In great* si numb. ,-s net 
would be moat vividly eolorod with green Rut agiiln 
It would have to be admitted that thesi planet-* wen 
all covered with luxuriant vegetation it 111* moment 
when the photograph* wire taken wlilrii sc, me ill the 
mors Improbable because everything hod* "« to la 
Hove that Jupiter and Batiirn are world-, fur from he 
Ing ootapleted However thn*e results ur* v* ry Inter 
eating although contradicting the opinions gincrnil* 
received and they deserve to be not.-d while await Iny 
another explanation. 
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fruitful certain lo¬ 
cal area* In Call- | 
lorn la. 

The lint sue- I 
oesaful attempt to 
apply Irrigation 
to tbe arid re¬ 
gion* is to be 
credited to tbe 
Mormons, who In 
1847 made tbelr 
notable settle¬ 
ment on the bar¬ 
ren lands of the 
great Interior ba- I 

sin, on tbe alte j 

where now stands n a - flret e ft 

“* f«» 

With the growth uu _i „ 

Of tbe colony the ” ^ 

work of leading 

In water from the various outlying 
at roams was extended, and work has 
bead carried on with such good effect 
that the present extensive system has 
been pronounced by the Department of 
Commerce and Labor to be ‘the most 
efficient In the country Many of the 

pioneers of California turned from 
mining to Irrigated farming, and the 
work has subsequently been extended 



MSIBH 


which at one time was looked upon This project Irr 
as worthless desert, Is under cultlra 
tlon and Is producing crops eat b year whose worth Is 
Fstlmati-d at over $100,000,000 
There are four regions of the United States In which 
Irrigation la practised The arid region, comprising 
those Slates and Territories In which agriculture de¬ 
pends almost entirely upon irrigation, the semi arid 
region, lying midway bet seen the Rocky Mountains 
snd the Mississippi River, where the rainfall is un 
certain the rice-producing States, comprising parts of 
Texas, Louisiana, the Carolines, and Ocorgla, and the 
humid States, represented by several of the New Kng 
land, Middle Atlantic, and Oulf States, where there la 


Btates, mak 
Ing a total for 
the whole coun¬ 
try of 9,487,077 
acres. The 


vholc of this work has been done by private enter 
>rlse It lmludtR Irrigation of iviry kind from the 
tmbltiouB scheme of the largi corporation down to the 
ndlvldual Irrigation dltib or the small farmer The 
eholo of tbln work Is due to private >-nti rprls. un 
tided by the government 

Natumllv private enterprise lias attaiked iht prob¬ 
lem In those dlstrlits where the pbyslial obstruc¬ 
tions were the least and In which the watir could 
be Impounded or large rlure tapped and the sup¬ 
ply brought to the land tu In Irrigated with the 
least possible expenditure of lime and money 
There still remained vnst areas of arid and semi 
arid land ealltnatid at Borne thirty mlllon acres 
In all, whlih If tin necessary engineering skill 
and large amount of capital muld bo found for 
exeiuling tht necessary works, might be rendered 
fruitful and oponed up for settlement 
In 1902 the government det Idi d to undertnke 
tbls great work of re<tarnation and Congress 
passed a law providing that the money rccelvnd 
from I he sale of 
public lands In 
the States lying 



Pathlnder dam, 81b feet high, during construction. 
THAU TUTI or BOBTH PLATTS PEOJXOT, 1DUIXA WTOXTBO 
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The Wonderful Iron Mines of Lake 
Superior—How the Ore is Mined 
and Carried in Bulk. 


happing that the attainment by a par 
i- of areal distinction In aom< special 
i Industrial arts Is due to the natural 
i of the lountry In which they live This 


nunn of tbu Anitrlian mechanical 
in i r known throughout the i lvt 
I world Particularly |g this true 
i n gftrd to Lhe mlnlnn and trans- 
atlon of minerals, lhe most bulky 
lesg cOHtly of ahlih lioat and Iron 


Uon must necessarily be taken by the steel Industry 
Elsewhere we have dealt with Gary, where the largest 
and moat up-to-date steel works la the world has lately 
Iren put In operation The present chapter describee 
the vast deposits of rich Iron ore which lie near the 
shores or Lake Superior, and those methods of mining, 
transportation, loading and unloading, by which the 
enormous bulk of ore which la necessary to keep the 
blast furnaces of our steel works In continuous opera¬ 
tion, Is brought from mine to furnace at a cost so low 
as to enable this country to manufacture steel far more 
cheaply than any other country In the world 


rive^oa buckets unloading material at the stock pile 


* fcft »*i Sgk 

Tm Lugs Sotok* Ikon Mim->11 
out with the determination to assure few tha <vSSmt 
States the pram ter position In the steal 
the world, she could scarcely bare done ■6 mm diu 
fee lively than by spreading out abound the washer*!* 
and southern shores of Lake Superior those W#- 
posits of Iron ore above referred to. Not only do 
ore formations cover vast areas, bat la the worn tmqp- 
MeeaM mine* the on lies practically at the surface af' 
the ground, and frequently, after a few feat of ' 
lying material have been stripped off, tha can can at 
run right Into the mine and loaded directly by steam 
shovels. Furthermore, the Lake go- 
perlor ore Is of unosnsl richness, 
much of it running over sixty per cut 

- Iron The principal mines an located 

In ranges, of which the moat famous 
are tha Menominee, Marquette, and 
Gogebic ranges In Michigan, and the 
Vermillion and Meaabl ranges la 
Minnesota. The mines an located 
from twenty five to Mventp-dve miles 
from the shone of Lake Superior 
Eight separate railroads carry the 
ora to as many shipping ports on 
the lake, when It la unloaded Into 
twehty-elx docks having a total stor¬ 
age capacity of l,8f#8i« tons. The 
total hauling capacity In a single day 
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The on Is delivered te these bins fi 
■tenser or stack pile. 
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and lUuminat- ~ 

Inc address ' --—-— - 

dwllnc with Transverse aeetlsa, Inboard profile, and plan, ikiwlu the one great hopper hold 409 l< 

toe nutorjr of 

the Lake Bit- THX «W0LV3," A TYPICAL UUQ ITlAKtt FOB THX TIAKrOATATIQV OF OU i 

parlor mines, 

Clean Inst summer by William J Olcott, president ot slated of 132 tons, which passed through the isnal on 

the Oliver Mining Company, Dnlnth, the speaker drew August 17th of LhaL year In those early days mining 

attention to the tact that in 1844, while William A. was done by open pit work methods the ore being 

Burt was surveying township lines and making geo- hauled out In carta and dumped Into railroad tars The 

lodoal observations in Marquette County, Michigan, he Marquette range furnished aU the Iron ore from Isike 
noticed n deflection of eighty-seven degrees from the Superior until |S70, when shipments began to be made 



normal of the solar compass, and thereupon sought for from ; 
and found at oevoral points outcrops containing Iron to dat 
ora. In 1847 a forgo was started about three miles began 


from those outcrops, and on February 10th, 1848, the Wisconsin, and 

first Iron to be mads In the Lake Superior region was 

produced by Artel N Barney, the dally ontput of the Tea-ton basket 

forge being about sis tons. The early development _ _ _ 

of those mines was little more than crude exploration 
In the winter of 1850, the first ore was hauled to 
Marquette on the shores of Lake Michigan. In 1851, 

Congress granted to the Slats of Michigan 750,000 
acres of land for the construction of a small canal 
around the Rapids of St Marys Rlvor, connecting 
lake Superior and Lake Huron The canal was com 
pie ted In 1856, and the first shipment of Iron ore con 


from Menominee range, from which the total output 
to date has been 83 841,213 tons In 1885, shipments 
began to be made from the Oogeblc In Michigan sod 
Wisconsin, snd from the Vermillion rolnwi In Mlnne- 


Tes-ton bucket af unloader lu he I 
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TEX UOLAKATIOV OV TEX AXIS LAXM 0? TEX 
TOT 

(Concluded from page 418) 
tin Kovernrm-nt, InaUaci of obtaining them by rent or 
lniiihaw) from land and Irrlgallon companion. The 
pi In of tin land la ikicrmlned by the roet of the lrrl 
ration works for that particular dlalrlct, and the funds 
Unis nlilalmd are turned Into the general Reclamation 
Fund and need for the construction of work In other 
ilisii ji is The BPtllcra pay for the land In Install 
tin niH and payment must be completed by the ond 
of li ii yours Iu addition to paying for the land, tho 
lunnt r Is subjected to an annual iharge for the water, 
mill Die iiioniy so received Is also applied to the main- 
ii tiiinii anil Improiement of thi work It can thus 
U sis n l hut the fund Is made self perpetuating. 

riie ri ni rat surveys for this wonderful work have 
Is i n muiU, and the scheme Ini Indus some twenty-eight 
dllTirmt prujet Is,' as thoy are called, the location of 
w till h la Indicated on the accompanying map by shaded 
arms We bIbo present a table, whlili gives the area 
III ai res and estimated emit of hiii h part of each 
pnijul a« will hi completed by tho year 1911 They 
vary tn Hire from the Halt Hirer projoct In Arizona, 
whiih will bring 210 (>00 Heron under cultivation by 
ll.e ymr J911 at a tost of *6,300,000 down to the Clar 
din i Ity atienni In Kansas whleh will Irrigate 6,000 
ai ics at a cost of *300 01(0 Tly the closo of that year, 
m arty 2 not) 000 ai res will have been reclaimed, at a 
i osl of *70 Out) 000 The works ore In various stages 
of progress Bonn are tinder survey a few have boon 
only recently commenced, while others are practically 
lompliLid and art alrtady supplying water to certain 
wi tInns of tin areas served At the present time over 
1,000 000 Hires are nady for Irrigation, and iirialn 
nuns whlili a fiw years ago formed part of a dry 
ind limbless dcsirt, are now oupporllng about 31000 
piopli on farms whoso fertility Is In many eases truly 
pin noun ual A large number of lowna have sprung 
up, and the mwlj-opened dtalrtils are being connected 
by braneh lines with the trunk railroads 

The bi m flient work of the government does not 
(uase with the turning off the water Into the canals 
In each district It maintains tanners who are expert 
wired In the loial conditions, for the purpone of teach 
Ing the newcomers how to till their land suitably to 
the special conditions and requirements of (he dls 
trleta In which they havo settled Oo\eminent dem 
onstrallon forms have been established u|ion which 
the fruits and cereals most adapted to the local eon 
dltlons are raised 

Now It must not for a moment be supposed that the 
two million acres of land to be brought under lrrlga 
tton by 1911 represent the whole of the government 
m homo As a matter of fact. It marks merely the be¬ 
ginning of a vast system which contemplates the re 
eovery uf no less than thirty million acres Tins* are 
large figures, let us translate them Into the terms of 
imputation and taxable value It IS estimated that a 
fair average value per aero of tho Irrigated farms, In 
eluding the value of tho land and of tho Improvements 
thereon Is *150 per acre It this Is a conservative 
estimate It follows that tho total value of I he reclaimed 
land when It has been brought under full i ultlvatlon 
will be *4,600 000 000 Not only will this vast prop¬ 
erty be added to the total taxable value of I hr farms 
of the United States but judging from present cord! 
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lions. It wtU provide homes for at least flftocn millions 
or people, one-half of them living on iho firms and 
tlis other half In towns and cities Several of the tat 
ter have already been founded In the areas covered by 
the completed sdhemes, and are showing every evl 
denee of healthy life and growth Furthirmore the 
powament will possess a valuable asset In the water 


powers which can be developed by utfll*tng the greet 
available head of water on many of the projects. 
By January 1st, 1910, about fifty thousand hydraullo 
horse-power will be available This belongs to the 
government, and will be sold to the settlers for power, 
light, and other purpose* at the cost of production. 
Bo valuable la this asset alone, that It will make up 
tho entire coat on some of the projects. 

It U Impossible within the limit* of tho preeent 
paper to do more than to give a brief outline of some 
of the more Important of these great works. 

Yuma Project California —This project consists In 
the diversion of tho water* of the Colorado River by 
means of the Lagans Dam Into two canals, one on 
each side of tbe river The dam Is located about leu 
miles northeast of Yuma, Arlsona Theae canals wlU 
Irrigate all the bottom lands of the Colorado and Oita 
rivers In Arlsona between Laguna Dam and tlie Mexi¬ 
can boundary, about 84,000 acres In all, and In Call 
fornla they will serve 17,000 acre* of bottom lands In 
tho Yuma Indian Reservation This region resembles 
the fruitful valley of tbe Nile In Its soil, climate, and 
droughts Tbe dam, which stretches entirely across 
the river. Is remarkable more for Its length than for 
Its height. Unlike the huge Roosevelt, Shoshone, and 
Pathfinder dams, to be described later, It Is an over¬ 
flow weir, Its purpose being to back up the water* of 
the Colorado sufficiently to provide a full supply for 
the two Irrigating canals By the year 1911 it wlU 
supply water to 100,000 acres at a cost of *4,600,000 

Bait Rivkh Psojfct, Arizona— Of an entirely differ¬ 
ent character are the engineering works of the great 
Balt River project, by which, within two years from 
now, 310,000 acres will be Irrigated at a coat of *6,300,- 
000 This project Involve* the construction of a stor¬ 
age dam 284 feet In height, at Roosevelt, Arlxona, 
which will Impound 1 284,000 acre feet of water—that 
Is to say, sufficient water to cover that number of 
acres one foot deep The dam Is most advantageously 
located In a deep and narrow canyon, whose bottom 
and sldns are of rock Tbe storage basin of the dam 
which will have a superficial area of 36 6 square miles, 
will be large enough to catch and store tbe waters of 
the great floods to which the Balt River, In common 
with most of the rivers of the arid regions, Is liable. 
Because of the remoteness of the work, the construc¬ 
tion of the dam has Involved heavy Incidental engl 
neerlng expenses It was necessary to nut a costly 
road over which to carry In the machinery and sup¬ 
plies, and because of the high price domanded In the 
bids for the supply of cement, the engineers were 
driven to I he expedient of erecting a cement mill and 
manutaiturlng the cement on the spot. The water U 
released from the dam by massive gates. It flows 
down the canyon to a point forty miles below tho 
dam whore It U diverted Into two main canals, one 
on each side of the river A power canal 18 5 miles 
long, serves to develop electric power by which water 
will be pumped from underground sources, and In 
crease the Irrigable area by 60,000 acres, making 310, 
000 acme In all that will be brought under Irrigation 
by 1911 at a cost or *0,300,000 

SiioHWmr Project, Wtomino —Near the northern 
boundary of Wyoming, the government Is building an 
other remarkable dam which has the distinction of 
being the loftiest structure of the kind in the world 
U will rise 310 feet above Its foundation, and so nar¬ 
row Is the canyon that the masonry will measure only 
175 feet along Its crest. Here, as at the Roosevelt 
Dam, It was necessary to cut a road many miles In 
length out of tbe solid rock In order to gain access to 
the site The dam will create a reservoir with a stor¬ 
age capacity of 466 000 acre-fool, and by 1911 the 
water will be available on some 100,000 at res of choice 
land The dam will regulate the flow of the water, 
and thirty miles below the dam the stream will be 
turned Into a tunnel three and a quarter miles In 
length which will conduct It by a large canal Into the 
district to be Irrigated 

North Platt* Psojuct, Nsjbrasoa Wtomino —The 
third of the lofty dams Is the structure known as the 
Pathfinder Dam, so named after the well known sx 
plorer, Gen John 0 Fremont, who nearly loet hla Ilf* 
at the site of tbe dam In trying to row through the 
canyon Although the structure Is about 100 test tags 
In height than the Pathfinder Dam, the storage basic 
above It Jr of each favorable formation that It win 
Impound over 1,000 000 acre-feet, and wlU be capable 
of holding In check the greatest of the floods to Whleh 
the restless North Platts Is subject Below the dam 
the government ha* built a great canal, 96 mHe* in 
length, which will carry tbe water to the irrigable 
lands of Wyoming and Nebraska. Tbs broken charac¬ 
ter of the ground necessitated the construction of ■**- 
oral Important concrete viaducts, one of which la 
shewn among our Illustrations. Because of tbe peroas 
nature of the soil tbe oanal for many mile* at it* 
bngth U lined with concrete. By 1911 this system 
will have brought 110,000 acres under Irrigation. 
When tbe whole scheme has boon developed I* wfll 
serve some 300,000 acres tn Wyoming and ga equal 
amount tn Nebraska. 


l*»fxnr 

KmHCA an PAYttTfrBeaaa Paw sere, loARtvfOn* 
of the mast laportaat works of the Re cl a ma t io n Bet* 
ics to that which If being carried out on tbe Snake 
River In Idaho. At Minidoka n dam and regaining 
gat* have boen built across the river, and ISO mHe* 
of canal and 100 mHe* of ditches will serve to convey 
the water to 1*0,000 acre* of land. Farther down the 
river, near the border line between Idaho and Oregon 
are the Payette-Botoe works, which by the end of 1911 
wlU bring 100,000 am* under cultivation. Ulti¬ 
mately, this project wtU reclaim 371,000 acres of land 
in the Payotte, Boise end Snake rivers In southwest 
ere Idaho. 

UNroMFAHeaa Vaiiky Project, Colorado. —To the 
public mind the most spectacular of the Irrigation 
work* to that known aa the Uncompabgre Valley, and 
this because of the great tunnel through the moun¬ 
tain recently opened by Prealdont Taft, which forma 
tbe most notable feature of the work. Tu southwest¬ 
ern Colorado the Uncompabgre and Gunnison riven 
flow In approximately parallel courses, 10 miles apart, 
on either aide of a mountain range some two thousand 
fret In height. The Uncompabgre, which to a com 
paratlvoly Insignificant stream, flows through a valley 
containing 700,000 acres of rich land, whereas the 
Gunnison, a much larger river, flows In a deep canyon, 
an-re there 1* practically no land available for culti¬ 
vation The United States engineer* decided to cut 
a tunnel, 10% feet by 12 feet In croaa-eectlon, tor six 
miles through the mountain Thu location of tho ton¬ 
ne! was fixed at a point where the canyon la over 
half a mile deep A road sixteen miles long was cut 
down this gorge, the machinery brought In, powor 
plant established, and a few monthB ago the tunnel 
was completed When President Taft opened the Works 
tbe waters of the Ounnlaon River began to flow 
through tbe mountain and emerged In a valloy, where 
they will render fertile some 140,000 aims of rich soil 

In conclusion, we should again Impress It upon the 
mind of the reader that the 2 000 000 acres which will 
be brought under cultivation by the year 1911, repre¬ 
sent only about ono-llfteeuth part of the fertile land 
which will ultimately bo opened for settlement when 
the various schemes shown on the accompanying map 
havo been worked ont to their full development Bo 
Judiciously has the matter been handled by the United 
States Reclamation Service that the work will be self 
supporting and se'f perpetuating Bo successful has 
that portion of It wulch Is completed proven to be that 
It Is safe to say the work of reclaiming barren lands 
In the United State* will go on until the whole of the 
arid lands upon which It Is possible and profitable to 
bring the water have been brought under cultivation 

Limits of space prevent any extended reference to 
the nature and quantity of the craps that will bo pro¬ 
duced on these Irrigated lands. In many sections the 
greater part of the acreage will be devoted to the rais¬ 
ing of hay and forage, and particularly of alfalfa, for 
which there Is a great demand os winter feed for 
■attle. The stock, which during the summer to fed 
upon the high pasture land, In the winter to driven 
down to tbe Irrigated valley farms, where It feeds 
directly from the stack Irrigated land yields about 
live tons of alfalfa to the acre and Its average value 
Is about *6 per ton As mahy as 300,000 head of 
sheep have been fed In this way In one winter on 
Irrigated land near Billings, Montana The fertility 
of the terms la something that must be seen to be 
appreciated Average land In the Boat will yield 16 
bushels to the acre. On Irrigated land In Colorado 
Ihe yield to 40 tushels. The Eastern tenner may 
gather In a ye* one hundred dollars’ worth of ap¬ 
ple* from an aero, whereas on the Irrigated land of 
the West the vnlne of the crop win reach *450 to 
the acre, and according to Mr J C Blanchard, its 
ttoticlan of tbe United States Reclamation Berries, 
apple orchards on Irrigated land In the Yakima Val¬ 
ley have yielded from *300 to *1,300 per acre annu¬ 
ally, while good orchard land sells at from *300 to 
*1,000 per acre, when containing full-bear Ing trees. In 
this same valley tbs vain* of term products In 1907 
reached the magnificent sum at *a,«38,000, and 16,000 
cattle and 30,000 aheap, of a vain* of 93,000,000, wore 
ranged and fed. 

With the purpose of studying enormonaly high volt¬ 
ages a abort skperlmsnUl transmission Uas kgs been 
bn lit la Bwsdsa which to ada p te d to operate at 800,000 
volts. A genial form of transformer to used to fur¬ 
nish this high electro-motive tore*, rtroutottag Oil to 
used for herniation between the Ugh and law-tenpion 
winding*. The line to supported on the suspended 
type of Intel*tor* phioh are hang at a dtotaso* of 
11 feet apart. Test* of the write* dtaeharg* showed 
that a VI* of 10 square mlUimetm (0.0156 ggoar# 
inch) ante eertloit would dtaeharg* a* 16*0$ volte, of 
30 square miDlaetere at 60.000 mu. of 100- agoare 
millimeter* at 300,00k volte, and of *80 square milli¬ 
meter* at 810.000 votta. As tee toasloa was ratoefi te 
480,000 volte, tee note* grew very load and wqifc* 
leaped tram tee Insatatora At night tbe gtow' of fb* 
dtaeharg* cento Niwlji tettte **W. 
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The Proposed Lekes-to-the-Gotf 
Deep WaUrwiy. 


That portion of the United State* which la popularly 
known aa the Middle Went, and In tha government re¬ 
ports aa the North Central Region of the United States, 
comprise* twelve Btatee, whoae combined 
area la 7&3,cr>0 aquare mile*, and It* popula¬ 
tion approximately thirty mllllona Within 
Its boundaries are Included one-fourth of 
the area and one-third of the population of 
the United Bute* 

Originally regarded aa part of the so- 
called ' Great American Desert," the Middle 
West represents today 
of the valne of the Improved farms of th 
country, contains 

live stock, produces nearly eighty per 
of the food product* tnd over one-half of 
the butter, corn, wheat, oats barley rye 
flaxseed potatoes, and poultry that are 
raised In the entire United States. Further 
more os a manufacturing center It contains 
thirty five per cent of the total number 
manufacturing celabUshmenls, and turns out 
annually thirty three per cent of the manu 
faclttrcd produi ts of the country Also from 
the Middle West comes thirty three 
of the bituminous coal mined In the United 
Slates, and seven tenths of the Iron ore 

The wealth of a country Is very closely re¬ 
lated to Its facilities for transportation, 
moreover students of the economics of 
transportation have come to realise that 
Ideal conditions can be readied only when 
a country Is served by a combined system 
of railroads and canals or otber waterways. 

Of the formor the Middle West possesses a 
veritable network, being served by over 
Sd 000 miles of trark, which represent* 
forty throe |>or cent of the total mileage of 
the United States This railroad system ha* 
been developed along lines that are admlr 
ably adapted to meet the conditions, which 
are, that a lingo and bulky tonnage shall be 


battled long distances at a low cost Nowhere In the 
world Is freight moved so cheaply as here But when 
ws speak of the railroad system of the Middle West 
as being admirable, and while every credit Is due (or 
the Herculean efforts which have been made to keep 
lines with the growth of the country, It must be Admit¬ 
ted that this vast network of Hues, great as tt Is, has 
failed to keep pace with the rapid and enormous In 


Evidence of this Is seen In the steadily recurring 
periods of tongesllon, when the rail roads are quite 
unable to move the tonnage that Is offered with any 
tiling like reasonable expedition 

Nature however has provided the Ulddh Wist with 
a system of natural waterways wtilth awaits only the 
adjusting hand or the tnglneer to nmki It laiwble or 
transporting at low tost and with ressonabli celerity 
the more bulky fr. Iglits or the Middle Went, paving 
the railroads to dial with the higher tlass 
freights, for whtitu mort rapid transporta 
lion a great! r tlmrgr is levl.tl uml willingly 

paid VV. ..(toms, to tin Mississippi 

River 

This nohit rlwr whit It penetrates the 
Middle West throughout Its tntlrt hnglh 
from north to boiiIIi lias six hundred trlbii 
lartes forty Hu ofwhithart navlgabli and 
Its dralnug. iria Is 1 ’t>? 4.1 Httusn miles 
Its trlbutarlis rvsth swuv 1 usl and west 
from thi |v r lit sin urn rur 11 dlslanei of 
4 300 mllos IT mu hi ri to si I nut lit u 
motor boat with the Intuition of following 
ivtry oni of thcsi sffliu uts front Its iwlnt 
of diet barge Inin the Mississippi up (0 the 
head of navigation Ills upstream journeys 
would aggresste slxhtn thousand miles 

Hiatts and Tirrltorlt s 

In thi early duys of tin stilkmtnl and 
development of the Mississippi Valley tht 
transportation both of passingim and 
freight was dt penile nt nlniosi mllnly on the 
river and Its tributaries With thi advent 
of the Hit am railroad and the opining up of 
what had Ixm known as tin Qrint Anierl 
lying to the west of the MIhhIb- 
with the umstruitlon of a rail 
road system paralleling thi river there was 
h gradual dnllne of water hot ni tiaflh tin 
passenger travil almost In Its entirety and 
the frt Ight traffic In an 1 ver Increasing dr 
grec helug absorbed liy the new and swifter 
means of tmns]mrtAtlon 

The utility of this gnat rlvtr Tor the i-on 
veyantt of fnlgbt Is gnatly t tirtulled by the 
faet that It Is sublet t to hinvv floods which 
wash away Its bunks nnd deposit the ma 


crease In tbe product* of the farm and the fat lory 



BIRDt IT* mw, IH0W1HQ TH* VA»T ABBA 0? COUHTBT TO BE 
(XRTJED BT TH* OffL * TO TH* LAKE I WATIBWAT 
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mile* of waterway, making • total from Lake Michigan 
of ahont 38)4 mile* Into the drainage canal la admit 
ted from Lake Michigan a volume of water whose flow 
is oqnal to 10,000 coble feet per second 
At the end of the canal proper are controlling works 
ooaststlng of gates and a movable bear trap dam, by 
which the flow of water from the main channel la 
controlled, and the height of the water regelated 
There art seven metal slulce-gatca of the Btoney type 
with a vertical travel of 20 feet and an opening 30 
feet wide, and the bear-trap dam has a vertical oecllla- 
tlon of 12 feet on an opening of 100 feet South of the 
controlling works the Dea Plaines Klter (tributary to 
the Illinois River) has been widened and deepened to 
accommodate a flow of 1,600 000 cubic feet of water 
per minute The main channel, the extension to 
Joliet, etc, Involve a total excavation of over 12, 

000 000 cubic yards of material, and the estimated 
coat of the completed work Is *60.000,000 
The legislation authorising the development of 
the water power passing through the Chicago canal 
was secured in 1003, the scheme contemplating the 
extension of the main channel as a waterway and 
canal for four miles south from the controlling 
works. The power bouse, of which we present an 
Illustration, was located on this extension, two 
miles below the controlling works, at a point where 


waterway from Lockport to Grafton on 


r the mouth of the Illinois River, and In 1906 the borne by the Fedeml government 

,rd of Engineers submitted a proposal to canalise Tbo problem presented by the 38 r 


the river from Isyckport to Utica 


miles. The plans provldo for locks 80 feet wide, 6 
feet long and with 42 feet of water over the sills. 

Prom Utica to Grafton on 
the Mississippi, 229 6 miles 
It was proposed to dredge a 
channel having a bottom 
width of 200 feet, and depth 
at low water of 14 feet It Is 
considered that the volume of 
10,000 cubic foot, which 


i distance of 03 S stppl River from Grafton to Hi 1.01 



JbupsAno inf ov a mntt 0 in watxb non ov w xunoin at nv muaml 
Hut raorouD labm-to-tm mult wathway. 
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iiiiinll» Hi* 5 river by building norosa It at stated In- 
1, n ilH Miilnoi rged damn which would change the total 
0 r in'* feet Into a w-rios of iambi, with locka for 
] linking lh< ahl|» from one lo the other Tlili sthenic 
l„ to the objc* lion that the enermoua amount of 
,tlt brought (loan by the Missouri River, and the tna 
i.rlal from tin (ouetantly eroding banka of the river, 
•joulrt ultimately ail up tbo poola and necessitate 
to lit y dredging The third method and probably the 
l„ b t would be to maintain the stream at a atated width 
Id i» e «ii banka Hint were thoroughly protested with re- 

' It la not unlikely that the ultimate solution of the 
problem will eonalHt In a combination of the three 
imthodH Hiiggeatcd above It must not be forgotten, 
inun ovi r that the volume of water available on this 
mreii h during Hie lowest singes of the river will be 
Increased by the 10,000 i uble feet per second dls- 
Ihnrged from Idike Michigan through the Drainage 
('anal Further presumptive evidence of th« feaslhll 
li> of the maintenance of not less than 14 feet through¬ 
out the year Is to be found In the fact that the ltn 
provement work which lias been carried on by the 
gen. minent engineers midi r limited appropriations for 
a number of years has shown It lo bo entirely possible 
lo maintain a least depth of 8 feet throughout Ujo 
pc-rlcid of the lowest stages of water 
t’Aiao mnii Our or Mrsuo - South of Cairo, tho 
Mississippi outers the “great alluvial basin" and tho 
quest Ion becomes one of keeping the river within lta 
banks and controlling the floods. Tn this reach of the 
river tho low water flow Ib 70,000 cable feet per sec¬ 
ond which at high water Increases to 1 600,000 cubic 
r half the year except In years of 
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average speed, as given by a high railway authority, 
of freight carried by rail. 

rt Is our Arm belief that the opening of a waterway 
14 feet deep from the Lakes to the Gulf would hot 
only cause an Immediate development of the existing 
traffic, bnt that a type of steamer suitable for lake 
and rlvor traffic would be built to meet the speolal 
requirements. Furthermore, we believe that the re¬ 
sults would be so encouraging as to warrant, before 
many years had gone by, the expenditure of additional 
sums of money In increasing the depth of the channel 
lo 20 feet for the accommodation of through shipments 
in bulk from lake aod Mississippi ports to foreign ooun 
tries. 


(S*W8*vm&*nv** \ 


To the sailor of the Bcoormo aiobmiax 

Back in 1866, when 1 wag right years oM, my par¬ 
ents and I had to crora the Hudson River from Hudson 
to Athens, N T We crossed In 6 terrybost which was 
propelled by horses which worked a treadle beneath 
the upper or main deck. These Mats wars In common 
use at that time. From this yon will see that what 
may seem curloas to tho present generation Is in real¬ 
ity something that was very common half a century 
no. Ch a*J-*s A. Habbu. 

Two Harbors, Minn. 


Tbe total eclipse of the moon on the morning of 
November 27th was well observed by Prof Brooks at 
Smith Observatory, Geneva, N T, the sky being nn 
usually clear after a long period of clouds and storms 
As a nsked-oyo spectacle the eclipse was s very beautl 
ful oso the moon when Immersed In the earths 
sb&dow having the appearance of burnished copper 
All tbe different phases took place according to the pre¬ 
dicted times as follows 


To ths Editor of the SttEirrmr A a rates*. 

In tho October 20th Issue of the Bcmmnc Ammo A* 
you publish a certain five square which contains an in¬ 
scribed diagonal square haviag all the odd numbers 
of tbe square within said Inscribed square. Any 
square based upon a prime number can be arranged so 


If 


Moon entered shadow 
Total phase began 
Middle of eclipse 
Total phase ended 
Moon left shadow 


Tho moon was In Taurus, and the ociultatlon of a 
number of stars by the moon was observed 

■> — . ...- - — - Several bright meteors from tho Illeln radiant, and 

usually low water, a d epth of 14 feet ls^avrilaMo f The „ hlch wcrc due that night, were noted. 

n-j *" * " nrn - Most Interesting of all, however was the observa¬ 


nt miles of the river from Red River to the Gulf pro¬ 
vides sufficient depth at all seasons of tho year even 
for ocean-going ships, bnt from Cairo lo tho mouth 
of Red River, a distance of 166 miles there are obstruc¬ 
ting bars which would havo to be cut through to main 
tain the 14 foot depth. 

For the past six years the engineers have had little 
difficulty In maintaining a Moot channel through 
these bars by dredging The Mississippi River Com 
mission during 1907 nmlntnlnod eight dredges at differ 
ont liars during the low water season, in order to d< 
termlne the possibility of maintaining a depth of 14 
feet, and at three different points It was found possible 
to develop end maintain depths of 16 fori 17 feet and 
16 feet rnipoi tlvely 

Tiif Phkhhiko Niro tna tiiv Nrw Watucw »v—That 
tho railroads are Ineaiiablp of handling with facility 
and dlspatrh the business of tbe busy season waa re 
ceiitly rerognlied by James J Hill, when he advocated 
Increasing the trackage by the expenditure of K>00 
000 000 for new roada Tho necessities of the West 
however Bre so preaslng that they cannot await tho 
duplication of railway mileage, moreover the huslncas 
men of tho entire country who are Interested in the 
movement of freight realise that the only permanent 
and cconomknl solution of the varlonH transport at ton 
problems Is tho Improvement of the streams and rivers 
of the United Blntes A eomplete system of waterways 
would ac ( as a regulator of rates and as we have noted 
above, would serve lo relieve the railroads of the more 
bulky freights which are tho cause of the present eon 
g* si Ion 

That the lakes-to-tbo-aulf Waterway would be a 
beneficial and profitable enterprise la shown by a com 
parlson or tho freight movement by river and by rail 
from tho port uf Bt Louis for the years m r > to 1000 
the stallsUos of whirh gathered by J A Ockerson of 
the Engineers’ Club of Bt I-euls acre published In 
the Report of the Mississippi River Commission Tor 
tho year 1901 They show that the maximum rate on 
wheal hy rail from 8t T/iiiIb to New York was 24 6 
cents tier bushel In 1877 and 116 cents per bushel In 
1900 aa against 8V. cents in 1877 and 4<4 cents in 
1900 from St l-ouli to the seaboard at New Orleans 
Again the total number of bushels of grain exported 
from St I outs from 1882 to 1900, Inclusive was 761, 
004 710 The uvi ruge rote per bushel from St I<oul* 
to Liverpool by the Mississippi nnd Gulf route waa 6 80 
cc nta less per bushel than by rail via Atlantic ports 
Those figures show (list the magnificent sum of over 
102 000 000 might have boon saved to the producer 
and Bhlpper had the grain been carried by the river 

The possibilities of river traffic are ahown by the 
two following Illustrations The stoamcr "Sprague" 
a typical stern whert towboat of tho Mississippi River 
tvpe, recently look down the river at one hand the 
cargo of 67,000 tons of* coal It would have required 
nearly 2 000 cars containing the average carload to 
haul thla single cargo Again the Harry Frank has 
carried 9 266 bales uf cotton and a quantity of cotton 
seed at a single load This single cargo would have 
made. 700 train carloads There Is a wrong Impres¬ 
sion In lhe popular mind aa to the relative speed of 
transport atlnn hy water and rail The “Sprague" took 
down her huge cargo In barges at a sliced of from 76 
to 100 mil's per day, which Is mnrh faster than the 


tlon of Halley ■ comet with the large telescoiie during 
the total phase of the eclipse During moonlight the 
comet was quite invisible oven in tho largest tele¬ 
scopes, It being yet quite a faint object But during 
totality tho sky was quite black nnd on netting the 
telescopo to tho computed place Prof Brooks had this 
celebrated comet at once In the field of vlow Although 
faint and small, a mere misty spot with a central con 
dcnsallon snd diffused edges, It was an easy object In 
(he 10-lnch aperture equatorial telesoupa But In a 
ft w weeks it will bo considerably nearer the earth, and 
should be visible tn moderate-sired Instruments 

Thu position of the comet on the morning of Novem 
bor 37th was right ascension 4 hours 44 minutes 10 sec¬ 
onds, declination north 16 decrees 18 minutes—a short 
dlstanco south and east of the bright red star Alde- 
haran In the constellation Taurus 

The comet Is moving westerly through Taurus at 
the rate of about one degree daily, but changing very 
slightly In declination toward the south 


Prof Majornna has made his hydraulic microphone 
tho basts of a now system of wireless telephony Tho 
hydraulic microphone consists essentially of a small 
glass tube, which la attached to a stretched membrane 
and serves as the outlet of a Jet ot slightly acidulated 
water, whlth Is subjoined to a certain constant pres¬ 
sure The descending stream paBsca, at a short dis¬ 
tance below tho outlet between two platinum elec¬ 
trodes establishing a connection, the resistance of 
which Is modlflod by the local variations in tho dlam 
eter of the stream whirh are produced by the vibra¬ 
tions of tho membrane The electrodes and the liquid 
between them complete the circuit of a Ponlsen genera¬ 
tor which consists essentially of an electric arc In an 
atmosphere of hydrogen When words are apoken into 
ths mouthpiece attached to tho membrane, the are 
emits aerial eleririe waves, which are tn exact accord¬ 
ance with the sound wavoa striking the membrane, 
and from which tho spoken words can be reconstructed, 
by suitable devices, at the distant station. Prof Ma- 
jorana has experimented with a thermo-electric and a 
rarefied gas receiver, and baa transmitted speech to a 
distance of nearly 290 mile* 
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A Bale hr Stairways. 

In ths building of stairway* and ladders there to a 
simple little rule that is or general application and 
makes tbs moat comfortable and practicable affair to 
climb It to 

2 X the riser -f tbe tread = 24 to 26 tnriMS. 

For a ladder this fives a vertical distance between 
rungs of 1 foot, and the rule la baaed on the eonunon- 
seue princtplo that It to more than twice ad hard to 
lift aa It Is to go os the level bnt there U Vasa of It 

Tn a power plant the atrira should he straight In 
order to permit of handling long lengths of plph. etc. 
in regard to width, 2 feet 9 Ischec to about the mtab 
mum, hut the stall* are sometimes cut » l* 40 * n * r ’ 
rower, where room to available It Is bettar to make 
the stairs 6 feet wide, which give* plenty of room lor 
two to pass without crowding—Power 


as to conform to t 
among a lot of eleven squares mads some years ago, 

I round one having all the odd numbers In same gen¬ 
eral position but need a Utile transposition to render 
the odd numbers regular I Inclose you the rearranged 
square, showing many interesting features besides the 
massing of the odd numbers A. Galmh 

Appleton, Win. __ 

A Boxalll* Filter, 

Tn all filters of the type of tho Chamherland "can¬ 
dle tho fine particles suspended in the liquid are re¬ 
tained rather by adhesion to the filtering diaphragm 
than by inability to pass through the channels which 
traverse tho latter, aa the diameters of then* channels 
are much larger than those of the particles and ml 
crobes which are arrested Tho capillary forces are 
able to exert thla filtering actldn because ot the great 
length and Irregularity of the channels of these filters 
of porcelain or Infusorial earth The use of these Al¬ 
tera Is mttended by two Inconveniences. 

1 After a longer or shorter interval (only 3 or 4 
hours In soma cases) microbes are found to paas the 
filter, either because their proper motions are too 
swift to bo stopped by the capillary attraction, or be¬ 
cause they multiply in the channels of tho filter 

2 The long and sinuous channels offer great resis¬ 
tance to the flow of viscous liquids, and this resistance. 
In contrast to tho filtering power, continually Increases 

Gobbi has devised a metallic filter, the efficiency of 
which dependa upon the narrowness of Its channels 
and which removes microbes permanently, while the 
molecular adhesion to lessened by straightening the 
channels and diminishing their length. 

The GohM filter conatota of a atrip of nickel 1/260 
Inch thick, about V16 Inch wide and several hundred 
feet kmc. very finely corrugated transversely and 
rolled into a coll which can be tightened or loosened 
by a screw The. muring channels, formal hy the op¬ 
posed corrugations of tbe successive spires, are straight 
and ohly 1/16 inch long (the width of the nickel rib¬ 
bon) while their diameter oan be made less than those 
of tha , ‘ 


! several days hut retain* colloidal particle* 
mwffi soalfer than mtoroNs, an that MtaUoqa ot dysa 
are oomptstaly decolorised hr passing through the 


mechanical stoker* for kxanotlvcia. m very few e*a*a 
have aecitate lasts been toksa, and, thoaa haw 
■to* reapB* unfavorable to tha aWker. Where the 
ftrtng to welt within the oapraRT of owe W*» w 


America it to hoped that the* win MlP t* abeU g* 
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Awricu lUckfeery—Tie 

Birth aid Growth of a Vart industry. 


U the polltMal economist la ukad to designate the 
ul timate eouroe of the wealth of the United States, he 
will point without heoltatlon to our rut agricultural 
Interests. In colonial days and during the drat three- 


prosperity of the country upon the predictions of the 
State Agricultural Department as to the prospect of 
the next year’s harvest 

This fact ot the close relation between the products 
of our farms and the prosperity of the nation ua a 
whole Is pretty well known to every American, but 
probably few people realise how greatly the develop¬ 
ment ot the farm lande of the Untied 8tuLes and the 
development of their full productive rapacity has been 
due to the Invention of special agricultural Implements, 


(vrus H Met ormick built the drat practical grain- 
harvesting machines Compared with the modern har¬ 
vester It wan but a crude affair Ncveri beless, II coo- 
lamed the essential dements that have been found In 
every grain harveali r that has proved a success from 
that day to tlita The parent machine bad a mala 
wheel frame front which projected to one aide a plat 
form containing a cutler bur having angers through 
which reciprocated a knife which waa driven by a 
crank. Upon the outer did of the platform waa a 



ffOETY BIKDEM AT WOU Iff A WEST IKK WHEAT 7IELD 


quarters of a century of our life as an Independent 
rapubllr, we were essentially an agricultural people. 
With the Introduction of the steam railroad and the 
development of our merchant marine, came the devel 
opmest of our manufacturee, but these compared 
with our agricultural Interests, were at first insignia 
cant With the introduction of Bessemer steel, how 
ever, we besan to make rapid strides In all lines of 
manufacture, and during the past half century we 
have moved rapidly forward to the premier pool lion 
among the great manufacturing countries of the world 
Nevertheless, It la a fact that to-day, In spite of our 
leading the world In manufactures It la customary 
for Wall Street to baae Its forecasts of the Immediate 


and particularly of that marvel of Ingenuity the Amer 
lean harvesting machine Originally designed to aid 
the farmer In developing sparsely impulated dlstrlcu 
in his own country, in which the amount of available 
manual labor waa sadly disproportionate to the vast 
area brought under cultivation American agricultural 
machinery has been shipped In enormous quantlthe 
to every agricultural country In the world and lias 
been undoubtedly the moat poteDt factor In developing 
the vast cultivable sreaa of every continent of the 
world 

Kor the beginnings of the agricultural Implement 
Industry as wc know It today we must go back to 
the year 1831 and to the State of Virginia where 


divider which separated the grain to lie cut from that 
In In- left standing Above the platform was placed 
a reel which served to hold the grain against the 
reciprocating knife and Ihrnw the ml grnln haik upon 
the platform The machine wax drasn by a team 
shtih wntked by the side of the grain ThlB machine 
waa surceaafiilly operated on the farm or John Steel 
near Steele tavern In the summer of 1SJ1 The farm 
era of those days were proverbially conservative and 
It ts amazing to learn that It was not until 114(1 that 
Mr McCormlvk succeeded In making his Bret sale It 
afM not until he had gone personally cm horse hark 
among the rarmers or Indiana, Illinois Ohio and 
Kentucky and obtained from them written orders for 
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umrhlnea, that he Indured a Arm In Clnrlunail t 


D*a*w*’it, mk.* 


»WVn made to um win. tor Unj¬ 


ust aleii lu tlm development of the reaper of reeled open theee band*, to the aide of lha machine, Ins, Gorham in 1874 put la the Sold the find au(n;M*f.^| 

a ihe addition of (he raker a aaat, a devlte In from which It was dumped upon the ground In the automatic aait*Ufhf Wndat' ThU remarkable m a e b lim 

by M< (nriniik in 184b, by which the raker aame year Jonathan Hainea brought out the Aral contained the eaeeattal einmeate of the MoOormtt 

, .arrled upon thi machine and rake I be grain "header, * which waa puahed ahead of the honea, clip- reaper with the ingenious grata hinder added. The. 









-,*!jg 

pll 




from the platform to the ground In the apring of 
l»t«l McCormick exhibited hta reaper nt the World « 
Fair at London, and waa awarded the (lrend Count II 
Modal. On tbla occaalon the judge* referred to the 
reaper aa being worth to the people of England Ihe 
whole cost of the exposition A* a later imposition 
McCormick received from the French government the 
decoration of the Legion of Honor for having done 
more in the cauae of agriculture than any lltlng man 
The noxt atop waa taken In 1849, when the Mann 



Ping the heads of the wheat which were carried on 
endless aprons to Ihe aide of the machine and depos¬ 
ited In wagon a. 

In lhSO Adams and Gilford built the Arat hand-bind¬ 
ing harvesting machine, which contained a platform 
upon which the groin fell from the endlesa apron, 
where It was hound by men carried upon the reaper 
The m xt stage of development toward the modern 
self binding harvester was the attachment of a binding 
device to take the grata that had been cut and raked 
Into gavels, and bind the aame automatical 
ly Into bundles, the patent for this device 
;* I being taken out by Heath of Ohio In 1850 
Then came Jacob Bethel In 1884, who pat 
SI unted the knotting bill which loops and - 
5 I forma the knot, and the turning cord 


grain ia delivered upon a platform, where It Is Mined 
by packers, carried forward into a secondary chamber, 
where it ia compacted by the packer against a yleldlag 
trip ao arranged that when sufficient grain la accumu¬ 
lated the trip yields and starts the binding mechanism 
into operation. The cord la carried on the machine 
In a ball The grain la forced against this cord by Use 
packer, and when the binder starts, the needle encircles 
the gavel, carrying the cord to a knottlng-bill of the 
Bethel type. Here the end la again seised by the 
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holder for retaining the end of the cord, 
and later In 1873, after associating himself 
with A. Wood he built and told what waa 
probably the Drat automatic self binding bar- 
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mum twhtof, th* top? IWH»*4,tb* ***of th* bands 
s*v**4 nd th* bwdle 1* di*«h*r«*d. bound, from the 
gdrrtrSf At th* MUM mosnent * gat*. which, during 
MM si»^m f operation, hM abut off th* flow of grain. 
Ninety and th* operation to again rapeated. 

til th* thtrty-flrs years since th* production of th* 
tmt mumetal MU*btedar, the progrsM in th* dsvel 
sgmept at th* harvester ton b**a la th* direction of 
haproviag It* mechanic*! detail* and increasing It* 
Mm and capacity Original*, the threshing of the 
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60 cent* per ten, and the horaadrawn machine oper¬ 
ate* at an expenae of from 60 to 70 cent* per acre 
There are but tew *t*tl*Uc* obtainable with relation 
to the earl/ growth of gram-cutting and grain-reaping 
machinery In 1810 there were three reapers made, 
and lee* than that namber of people were employed 
upon them tn 1846, DO people were employed In the 
manufacture of 600 machine*. In I860 the production 
h*d Increased 3,000, and In 1800 20 000 machine* wire 
produced, In the manufacture of which 2,000 people 
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wheat land can be plowed, harrowed, and seeded within 
a comparatively short time, for tractor* are also u*cd 
to operate *eedlng machine*, both the pulverizing and 
■ceding being dono In one operation With the old 
■tyle plow two urea per day could be plowed at the 
coat of |2 60 per acre With the gang plow drawn by 
gasoline tractor one and one-fourth acre* can be 
plowed In an hour at the coat of 76 cont* an acre 
If the plowa are drawn by a steam tractor, the coat 
la f8 per acre. 



This machine outs the whost, threshes It, end deliver* It nudj wwikM In ono rcutliiuou* uponukm. 

nun raw or a m-how-fowii haevestie oohsiix 


grain was done by separate threshing outfit* whlth 
traveled from farm to farm for this purpose, but with 
tlla opening up or the huge wheat ranches of the West, 
there has been developed and krouaht to groat per¬ 
fection a combined harvester and threshing machine 
several Illustrations of which are herewith reproduced 
These wonderful machines cut, thresh, and sack the 
grain at on* operation A* they travel through the 
field, on* see* th* cutting bar, 16 to 26 feet in length, 
slicing Its way through the standing grain and on 
the other side he witnesses the steady delivery of the 
grain 1* sack* ready to be hauled to the railway ele¬ 
vator The largest of these machine* are to be found 
la operation on the Pacific coast They are either 
hauled by teams of from thirty to forty horuee, or by 
larg* steam traction engines The biggest of these, a 
Bast machine, is hauled by a traction engine of 111) 
bone-power The cutting bar is £6 feet long th* sep¬ 
arator or thresher measure* 64 Inches, and has a 
capacity for cutting and threshing (6 to 100 acres of 
wheat per day, the amount depending upon the con 
dftlon of the grain to be harvested The cutting bar 
of the horse-drawn machine Is 18 feet long, and the 
thresher measures 86 Inches. This machine can cut 
from 36 to 40 acres per day Th* harvesting expenses 
when using the steam harvester, are from 86 cents to 


were employed About tho year 1880 shortly after 
the automatic cord binder was perfected there was an 
Immediate and marked Increase In the output so that 
by 18*6 there were more than 100000 self binding har 
veslers built and sold, and 160 000 reapers and mow era 
20 000 people being engaged In their production 
Although the American harvesting machine has ex 
erted the most potent Influence In the development of 
the arable lands throughout the world there has been 
a similar advance In the Improvement of other agrl 
cultural Implement* and a Bltnllar growth In the 
magnitude of the Industry devoted to their manufai 
ture For the following statement of the progress 
mads as shown by a comparison or methods old and 
new, we are Indebted to Mr M. H B Owings, of the 
International Harvester Company 
Pi-owi *0 by Old Mrruoos ami Nkw —The old wooden 
beam walking plow has been superseded by tbi modem 
steel beam riding tang plow Throughout the great 
Northwest, and In nearly all the region west of the 
Mississippi River, ths plow drawn by a traellon engine 
has long since passed the experimental stage Several 
Id-Inch plows are drawn by a 20-horae-power traction 
engine. On a large farm where three or four such 
outfit* are In operation at the same time It la not 
difficult to understand how thousands of acres of good 
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Tkskbkimi Ma<hivrh—T ht threshing outfit mm 
raonly used thirty years ago consisted or the old fash 
loncd separator and tbo now antiquated horse power 
There were one or two bnDd 1 utters and one or two 
feeders according to the width or cylinder were re¬ 
quired tn feed the grain lntu tbi muihlne three or 
four men measured and sacked the grain while three 
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tfi Fix men were kept bnny stacking tbe straw In a 
cloud or < hoklng dust 

Tho modern threshing machine la equipped with an 
uutomatli band r niter self feeder, automatic weighing 
end sucking dm lie ant 1 pneumatic swinging straw 
black) r III) necessary power to operate all of wblih 
being elthir a gasoline or steam traction engine. Dy 
the old method of growing wheat, tho limn required 
to produce u bushel Is throe hours Tho modem har 
waring machines ran < ut the time down to tea min 
mi h the old cost being 17T, tents per bushel, a* iom 
pared nllli !'. cents i>er bushel now Tho old thresh 
lug machine had a enparlty of I7r> to 221 bushels per 
day the modern machines ran handle 2 000 bushels 
and civc r In lhe same time 

IIvyim Mai mimic —A similar advance has hern 
made In machines for handling the hay crop I lie old 
revolving wooden tooth hay rake has given place to 
the Heir-dump sulky steel bay rako This machine 
can lie operated by a ten year-old boy who can do 
more and belter work than could a man using the old 
muthod Tho lia> tedder enables tho tanner to cure 
his liny quickly and greatly Improve (he quality ot 
the hay By means of thn hay loader, timothy r lover 
or alfairn can be taken il'rect from the swath and 
loaded on the wagon With the modern sweep rake 
the hay can be takon direct from the swath or cock 
and put Into the slack with the liay starker Kxten 
Blve use Is also being modo of the derrick hay fork 
especially when thH hay Is to be pul away In the mow 

Crisx Mac iiivmv —Thirty years ago lliuc h of the c orn 
crop waa planted by hand cultivated with a one horse 
walking plow c ut by hand with the corn knife and 
put Into tlin shook by main strength and awkwardness 
to-day the chuck rower automatically plants the eoru 
In hills exartly the same distance apart so l tint the 
corn will be In rows no matter In what direction you 
may look at the field In other words iho young corn 
can be cultivated with a riding sulky riilllvalor both 
ways esst and west os well ns north and south whlrh 
of course thoroughly destroys all weeds 'Whon Ihe 
crop Is matured the modern corn binder cuts snd 
binds the corn Into bundles ready to he pul In the 
shock One man with a corn knife can cut alsmt one 
sere of corn In a day Ibu modern com binder cuts 
and binds six to ten ac res In a day 

The com husker and shredder has been dec eloped 
snd perfected wllhln the Inst twenty years This won 
derful machine enables Ibu corn grower to double the 
value of his corn crop Heretofore corn bus been 
husked by band and the stalks have been allowed to 
stand in the field and go to waste, for cattle will not 
eat standing com stalks Culling corn by hand wns a 
slow snd laborious task at best hut with tho modem 
corn binder tho farmer tan cut his com crop promptly 
at the time when the nutritious Julies are still In the 
rtalk With the husker and shreddc r ho ran husk his 
corn and shred the stalks leavis and huHks Into 
stover which tan be pul away ill (lit mow the same 
as hay or ian be haled Cattle horses and sheep ran 
he red on shredded rodder all winter and they will tie 
kept In good condition without uuy other feed In 
the United States nearly onu hundred millions of acres 
are deroled to growing corn About two tons of com 
stalks are grown on every hi r< The modern Improve- 
mints made In the mac bines used for handling the 
corn rrop make It posslbh for the farmer to save two 
hundred million tons or corn fodder which when 
shredded Into stover U fully cquiil In feeding value to 
good timothy hay At Iho low estimate of %'i a Ion 
the husker and shredder alone If the whole corn crop 
were shredded would annually ndd one billion dollars 
to the agricultural wealth of flic country The corn 
ahcllcr enables Iho fanner to shell his corn quickly If 
hr discs not wish to market his crop In the car 

Curvii Sn AS Aina—In the old days Iho milk was 
strained Into crocks and put away In the cellar over 
right Hu cream was sklimned from the crocks and 
laboriously (burned Into hultcr by hand Tills old 
nirlliiHl hit llie skimmed milk almost valueless— cold 
sour and diluted to such an extent that It bad little 
value fur reeding pin pose a When l be ere am separator 
Is used Ills skimmed milk Is both sweet nnd warm 
and Is much relished h> calves and pigs A great 
deal of work Involve il In handling the milk Is saved 
by the mte of a cream separator The milk does not 
have to bo can led Into the house or to thp cellar or 
to the spring or cooling tank thero arc no unneces¬ 
sary can a crocks pons and other vessels that must 
be washed The cream separator enables the farmer 
to double his dairy products with Ices than one-third 
of the work involved In hnndllng the milk the old wav 
The yearly Income tmm a good cow Bhould be *A» 2fi 
Under the old methods the >. arly loss wns *22 which 
U altogether eliminated by ih« use of the cream sep¬ 
arator 

Oaoo^\k Bxaisk - Among the Improvements whlrh 
have helpnd to transform drudgery to a pleasurable 
pastlnmon the farm the gasoline cngljie must he given 
a prominent place When we were boys on the form 
nearly all the odd John were done by hand The wood 
pile and the com crib were always full of terrors for 


the average form boy, but the gasoline engine has 
wrought s magical change. This mechanical handy 
man will furnlah power to operate the cream separator, 
to churn, and to feed the ensilage outter, and It will 
saw the wood and shell the corn, snd do Innumerable 
other choree that are f ami l iar to everyone who has 
been brought up on the farm. The gasoline engine Is 
both an economical and reliable power and It needs 
but little attention A lb-horse-power engine of good 
design uses about ons gallon per hour when doing Its 
full 10-borse-power work. The trolley car and the 
telephone are doing much to bring the farm Into 
rinser touch with the larger cities but It la the gaso¬ 
line engine that Is doing most to keep the boy on the 
farm. It la made In various styles and sixes, to suit 
the needs of the ten-acre farm as well as those of the 
tc n thousand-acre ranch 

Mam cur SpaEAnrjt—A great deal has been written 
about tbe abandoned farms of New England, and were 
It not for the Improvements made on the manure 
spreader now so generally usod, the same doleful 
story would be written about many farina In tho Ohio 
Mississippi snd Missouri valleys This region haa 
always been known s a tho garden spot of the world, 
hut even the marvelous fertility that Is so common In 
Illinois Ohio Iowa, Missouri and other States, noted 
for their bounteous crops would soon become exhaust 
to If the soil were unt replenished with plant food 
The manure spreader makes it possible for the farmer 
to renew the fertility of hla soil every year Instead 
uf growing fifteen bushels of wheal to tbe acre, he 
fertilises his ground properly and reaps a harvest that 
will average thirty bushels lo Ihe acre Indeed many 
fields have been known to yield as much as fifty bush 
els per acre 

The modern farmer In working with a well-defined 
purpose His constant atm Is to do less work that 
lrqiilres muscle and brawn but more brain work He 
purposes to purchase machines that will do the drudg 
urv and Irksome tasks while he himself can find llmo 
lo solve Ihe problems of farm management. A little 
head work proiierly applied to the management of a 
farm will often turn loss Into profit 


A Keppellw Ful»r Kxpedlllon 

Thu object of the Zeppelin Polar Expedition Society 
recently organized In Ocrmany, Is sufficiently explained 
liy Its title Tho executive committee has decided to 
send a preliminary expedition to Spitsbergen, in the 
summer of 1910 for tho purpose of studying the Ice 
of the polar Bca and determining the conditions which 
must be satisfied by a dirigible balloon operating In 
the polar regions The committee attaches great lm 
I carta rice ta new Improvements which will enable Zep¬ 
pelin balloanii to make long Journeys and deems It 
necessary to make preliminary voyages over sea In 
order to solve numerous problems whlrh are very lm 
purtant to the practice of aeronautics In such eondi 
lions An airship will be at once designed for over- 
in a flights and should bo completed by the beginning 
of the year 1911 

It might he thought that as Peary and Cook have 
reached the pole—and found nothing there, as could 
have been foreseen—It Is useless lo send ont s polar 
expedition In an airship but this view would be erro¬ 
neous in previous expeditions the explorers have had 
neither leisure nor facilities for the collection of lm 
pnrtant selontlfle data If the Zeppelin expedition la 
successful Its members will be less hampered by lack 
of time, and less exhausted by fntlgne and privation 
Hence thoy may be expected to make scientific observa¬ 
tions of great value 


Aging Wines wllfc Oaons. 

The quality of wine Is greatly Improved by natural 
aging In wood or glass, bat this method keeps a large 
amount of capita] unemployed and Involves a loss of 
4 or T per cent by evaporation The same improve¬ 
ment In the wine can be accomplished more rapidly 
by tbe action of oxygen Dousslngmult proved that 
exposure to oxygen makes new wine less acrid and 
hastens the deposition of Impurities in the form of 
lees It Is BBsertod furthermore that wine dnea not 
Improve by age either In wood or In glass, unless It 
has already absorbed a certain qnantlty of oxygen 
from the air and Pasteur has proved that wine de¬ 
prived of oxygen Is not altered by keeping 

Arttflrlar nsin* has often been tried but It hot be&l 
found Impossible to obtain the desired result by the 
Introduction of either pure oxygen or pure osons 
The process patented by Alfred Dorn a few years ago, 
appears to be more suceeesful It consist* In ths in¬ 
troduction of oxygen and Its transformation Into 
ozone In the Interior of the mass of wine A tubular 
electrode connected with an oxygen tank and an Induc¬ 
tion coll Is Inserted Into tbe cask, and a portion of tbe 
oxygen thus Introduced Is converted Into osonaby the 
electric current Tbe operation is eontlnudtt for a 
period varying from twenty to ninety minuted, accord¬ 
ing lo the quality and qnantlty of the wins. Mor dis¬ 
tilled spirits It may be necossary to cooUUat the trsat- 


%MWm h. I909. 

msnt stx boon. Thli rapid jtrsatmsnt Matt be ft 
lowed by not oral aging tar a abort tibia, but wow Bw~ 
deau wine ooqdres by tkfs method, la from forty ter 
sixty days, ths quality of wtuo kept for many ysanTht 

bottles. v 


■M^Mmsca. 

The treatment of stngnwn water with petroleum, 
which la effectual ajatosynoaqultoes, operates also to 
an Indirect manner,on m.e&Mr Handout boa mods 
investigations on hoard "LTmersthle" during Septem¬ 
ber, 1907 These are abstracted in tbe Archives do 
Parasitologic One Uf the holds of the skip, which 
contained silk cocoons, had been almost entirely Iqi 
vsstated by rats. Their presence there had probably 
been due to tbe saccharine water from the fruits gal 
ice placed near the bold In question To this body of 
water which It had been Impossible to remove, petro¬ 
leum was added. Two weeks later, on arriving at Mar¬ 
seilles, It was found that not one roooon had be*i 
damaged by the rodonts Mr Maadonl sought to find 
out how tbe petroleum had been so efficacious, he ear 
dsavored to determine the sensitiveness of the rot tS 
petroleum A sewsr rat was subjected during about 
forty five minutes, to the artlon of the vapor of about 
100 grammes of commercial petroleum in a closed at¬ 
mosphere fa bell communicating with the exterior by 
a narrow orifice) The animal began to exhibit to- 
bored breathing and daring the last quarter hour, a 
lassitude In Its movements After these manifesta¬ 
tions the animal licked the bain of Its beard, it waa 
depressed and ate little Three days afterward It was 
found dead In Its cage The autopsy showed that Its 
viscera were very congested and that ths Intestines 
contained some petroleum Another rat was subjected 
to a diet of petroleum It refused bread treated 
with petroleum, but accepted meats. It died after 
about a quarter of an hour Tbs author made Inquiry 
la petroleum refineries, and upon boats whlrh trans¬ 
port this product. Rata do not exist there or are very 
rare Mr Mandoul concludes that rota have a peculiar 
aversion for petroleum, which drives them away rather1 
than poisons them, the aversion with which they an 
Inspired resulting from their desire to seek shelter 
from Its toxic action In addition the petroleum, 
thanks to Its insecticidal effect, rids the tats of their 
panuilte* and of the infectious germs which they ora 
able to transmit 


misery Fence. 

At the Congress of the French Association for (he 
Advancement of Bclence, which waa held In I.tlls Mr 
T Dorveau gave a communication In which he studied 
the history of tbe usage of ihe roasted root of chicory, 
eu a substitute for coffee—we are Inclined to say, as 
an adulteration of coffee 

The author of this invention is unknown, perhaps 
hi was not willing that future generations should know 
the name of him who ronretvod what many consum¬ 
ers cannot fall to call a misdeed. It Is true that the 
growers of chicory, and the manufacturers thereof, 
have worked hard to erect a statue for him. 

Not only la the name of the Inventor unknown, but 
even the date of the Invention has been seriously dis¬ 
puted. and is a question which has long been dis¬ 
cussed After examining tha documents, Mr Dorveau 
believes be has been able to establish that the Dutoh 
used chicory In 1090 There was a delay of almost 
a century before Its usage spread beyond the country 
of Its origin, the Prussians were the first to adopt It 
in 17*3, the French have been making use of it sines 
1771, and there has been a singular development -of 
the usage or chicory In France since that data. 

Tabnont d’Boroare, In prnlstng the usage of ehlcory 
In bis dictionary of natural history, published Is 1871, 
without doubt contributed more than anyone else to 
Us widespread nee 


How long win Mrs World's Supply of Iron Least 

I acm than 3 million tons of Iron ore was mined In 
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EnctH*an 1^1909. 

Gary :’ TW Lupit id Most Moien 
Sted Work* in Existence. 


Statea Btoel CorporfDon rendered it nacsaaary, some 
four 3 w no, to make a cdhalderxble increase In It* 
plant, Th# morong rongestsd condition* »ur 
rounding tbo varlodi existing **tabli*hmont* led the 
_ eqmpany to eearob for a alt* where a large area of 
" land oould bo purchased a reaaonable price, and 
which would be located vutln economical hauling 
diatanoe of tha great center* from which the euppllee 
of on, coke, and llmeatone could be derived Such a 
location waa found In the State of Indiana on the 
south eh or* of Lake Michigan, eome twenty five mile* 
Noth of the city of Chicago Hera the company pur¬ 
chased a tract of over 8,000 acre*, with a frontage on 
take Michigan of seven mite*. One thousand arrea 
of this property, Including a water front two mile* 

In extent, was selected as the site of the new steel 
plant The property waa a dreary waste of drifted 
sand, entirely uninhabited and covered with a scanty 
growth of grass and scrub timber It was an Ideal 
location for th* purpose, for on one side It was accessi¬ 
ble by th* orwcarrylng steamers from Duluth and on 
th* other side It was served by several trunk railroads 
over whose traces the coke and limestone could be 
brought In and th* finished products hauled away 
without any Intermediate handling or trans-shipment 

With such a virgin site to build upon th* designers 
of th* plant were able to work with a free head, and 
tha component parts of this, the greatest steel plant 
In existence, were therefore laid out with a strict 
regard to the economical handling of the enormous 
ma s s es of raw material and finished product It can 
be understood that where the total tonnage of material 
handled In any Industrial eatabllshmenl runs Into the 
millions, It 1* of the highest Importance that this 
material shall pass 
from process to pro¬ 
cess, from butldlng to 1] 

building, with us lit _ II 

Us handling and as /Z 

short a haul as poe- AN* 

slble, and In laying /rsTl 

out the huge opon-alr // / Njtl 

structure and Inclosed // Lj\ 
build Inga which cover // 
the 1000 scree that (/ | U I M 

Include the present "* >B2» 

plant, strict atten istffMwwrgM/rsM is* 

tlon waa paid to this »* 

feature. Furthermore. tmSk 

advantage was taken 
of several recent lm 

provement* In the DIA6RAS 

art of steel menu 

torture, notably that of utilizing the blast furnace 
gasea In gaa-drlven power plant* to operate the blowing 
engine and provide electrical power for the operation 
of the various mills. Apart from the vaat extent of 
the plant the feature which haa attracted the attention 
of the engineering world to the Gary steel plant Is the 
great economies which have been effected by the use 
Of gas-driven englnos of great alse for the generation 
of practically all of the power required for operating 
the machinery The plant la owned by th* Indiana 
Steel Company, to whose vice-president Mr O G 
Thorp, we are Indebted for assistance In the prepara¬ 
tion of the p r es en t article 

Work was commenced In March, 1908 and at the 
present time over one-half of the plant haa been com 
pleted and 1* In operation The work of construction 
la being steadily prosecuted and when the whole work 
Is finished the equipment will be as follows 

A harbor, with complete ore-unloading facilities, and 
a storage yard capable or accommodating 6,000,000 tons 
of -ora 

Sixteen modem blast furnaces, bavlog an annual 
capacity of 1.100 009 tons oTplg iron 

Six openhsarth furnace buildings, each containing 
fourteen 80-ton furnaces. The combined annual capac¬ 
ity of this plant is 3.760,000 ton* 

A billet mill and a rail mill the largest In the world, 
capable of taming out 4,000 tons of rails per day, plate 
tnllfe, an ixle-maklng plant, and a large group of 
*MW»pat mills, the abort plants having s combined 
espaalty sa^elent to roll all of th* steel that can be 
produced In the open hearth furnace plants. 

A blowing giant of a total capacity of *8,000 hors#- 
powor for furnishing air to tha blast furnaces, operated 
hr gas enghaasnr 8MKM r Ud steam anginas of M.000 
horse-power total Capacity 

An electric power plant, driven by gas engines of a 
eombfwd rapacity of 1M.000 bens-pover. tor operat¬ 
ing the vartoue mm* 

A complete equipment of meohanical step* at which 
ell Of tha repairs een be made and much of the ma¬ 
chinery required by the jriant 


A water supply system, served by two 10-foot con¬ 
duit* leading from Lake Michigan, whose pump* are 
capable of supplying 170,000 gallons of water per 
day under a head of 120 feet. 

A railway system extending throughout the plant 
which Include* 12S ratios of standard railway track. 

Adjoining the steel plant the company has built an 
entirely new town Tor the accommodation of its era 
ployees Already It houses some 16,000 people, of 
whom about one-third era employed at the works and 
includes about GOO dwellings, three hotele and a s, bool 
house built by the company Also many dwellings and 
husinssa block* have boon erected by private persons 
The town ban been laid out on tbo most approved mod 
ern lines with broad brick paved con, role or macadam 
streets and cement sidewalks It contains Its own 
waterworks and gas plant and the whole loan Is light 
ed from a large generating station In tbe steel plant 
Space has been reeurved foT two recreation parka and 
everything is being done to render this city comparable 
with the best model Industrial illlee of the country 

TMK OBi. DOCK AM) IIVLOAOIKO Al’PtlAM KM 

When the oro steamers from Duluth arrive at 
Gary, they enter an artifli lal canal 22 feet deep and 
250 feet wide, which extends at right angles with 
thu shore line for a distance of 4,BI",o feet Inland 
when it widens out Into a 750 foot dlRmetir 
turning basin The west bank of the canal ad 
joining Lhe steel works Is formed by a massive 
com rate retaining wall back of which extending 
parallel with tbe canal, are the ore ttnloudeni the ore 
handling bridges and a vast alien concreted erta with 
concrete walla on either aide for the storage of the 
ore for winter ime The completed plant will lmludn 
ton unloading machines of tbe Hulelt type Km h tun 
chine conalst* of a massive walking U am at the outer 
end of whltli Is a terllial arm ending In a 10-ton grab 
bucket The steamer Is moored alongside the <0111 rote 
bulkhead, and as soon os the hatches are off the un 
loaders thrust their lu-ton buckets Into the holds. 


rles Into which the ore, coke and limestone are dellv 
ered from the bln spouts. Tbe lorries carry the ma¬ 
terials to what are known as Lhe furnace skips," lit 
which thero is a pair to each furnace The skips run 
upon an Inclined railway which runs direct from a ptt 
below tho transfer rare to the charging platform at 
the top of the blast furnaces Each trip of the skip Is 
made lu about 6n setonriH and Its average load con¬ 
sists of about 7 (Mo pounds of ora or a 000 pounds of 
limestone, or 2 BOO pounds nr coke The operator 
merely starts the skip on ItB Journey Its Journey up 
the Incline and the butt ul the charging platform 
above are purely automatic 
The blast furnace Is a huge steel shell lined with a 
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furnace Is continuous and Un. n mpcrsiure verbs from 
that of the molten Iron In thi luarlb at the bottom to 
that of tin cold ihnrgc wblili has Just been Introduc'd 
at the top. As the charge Is redmed It gradually do- 


aud lira metal am 
soparali ly drawn off 
Inin ladles the slag be¬ 
ing hauled to the slug 
pile and the metal 
being taken to the 


■HOWIffe TH* SISTUBUT10X 0* TH* FffMACX GABES AT QAHT 

bring up the ore and deliver It to a conveyer car uia' 

which runs back and dlschargos It Into a trough un the The 

edge of tbe stockyard, or into u hopper on the nmiblno In the 
from which It can be shot Into ears Tho machines will in pro, 

have a combined unloading capailly of 2 600 tonz of ssry fu 

ore per hour Working In tnnjumtlon with the Hulelt Ing oni 
unloaders will be ten Hoover 8 Mneon traveling con are np 

veyer bridges These huge ntruitures live of whlih fitU0n 

are shown In our panoramic view of the ateel workB elmlrl, 
are about BOO feet lung They extend from the ,-nn trie gc 

crete trough before mentioned Into which the Hulctt size ai 

unloaders discharge clear across the whole width nr |.owcr 
the stockyard Kach bridge Is provided with a IB tun Grig; 
grab bucket by which the ore Is picked up from the gases i 

trough and deposited In tlie stock pile from which It fur nan 

1b picked up again as It Is needed and loaded Into iiiuph 

tbe blast furnace supply cars The object or the hugo large ] 

storage yard which la 4 000 feet In longth is to enable steam 

the company to provide a suftli lent supply of ora to nut the 

operate tbe plant during the live months of the year al Gar; 

when lake navigation Is suspended *11* totnl espat Hy gram ( 
Is about r> 000,000 ton* gases, 

THr H* amt yrxgAcrs given 

Back of the stockyard and extending parallel with produce 
tho mine are eight blast furnace* (lo whlih eight the wl 

more wilt be added), each with Its equipment of will be 

four hot blast stoves The blast furnaces are KB feet amouin 
In height from the tap hole from which the hot metal In whl 

Is drawn to the top of the furnace lining, and lhe cn enterln 

paclty of each Is <60 tons per day uses 7 

Between tbo stock pile and the furnace Is a long line washer 
of elevated storage bins arranged In two parallel rows per ren 

One row Is for coke and tbe other for ora and lime Power 

stone. Above the bins are four tracks on which travel furnac 
two 00-ton electric transfer care. The ore Is loaded primal 
Into tha transfer oar* by the buckets of the overhead solid I 
ore bridges, The coke and limestone are brought up burned 
over the bins by rail and deliver their load dire, tly goes dl 
by gravity At tbe bottom of the bins are spouts ton The gt 
trolled U 7 electrically operated gates and below these throng 
are trank* whlob run tho full length of the bins four U 
Traveling on the** tracks are electrically operated lor- 
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t h n H e figures 
one i an readily 
understand that 
the acreage tn 


"* The wurkliia (uxmo. (i|*por view sbuv 

t EUTATOB AT ABOUTUtl, UIIU 0ATA01TT, 1,000,000 

_these have been developed along 

lines Which have enabled the 
United Hiatus to handle wheat 
with an economy and dispatch 
which Is not to be matched In 
any part of the world 

By way of Illustrating the 
methods by which our grain 
crop is handled we will follow 
the course of a consignment of 
grain from a farm on the west¬ 
ern prairies acroas tho broad 
American continent and out to 


Inverted In pass¬ 
ing over the 
strap pulley, 
empty It Into a 
spout placed 
there to receive 
It The legs of 


" country eleva¬ 

tors can lift a thousand bushels an hour, the lega In 
the huge elevators at Chicago, Buffalo, or other great 
elevator renters, can lift aa much aa ten thousand 
bushels sn hour As the grain Is delivered from the 
head of the elevator. It deeoende through wooden spouts 
Into four grain bins from ten to twelve feet In depth, 
wbli h form the main part of the building. 

The next step Is to load the wheat Into the freight 
care, which are shunted upon a siding adjoining the 
elevator The operation Is simple The grslo Is drawn 
from the bottom of the bln Into the boot of the ele¬ 
vator. lifted to the top of the bouse, weighed In hop¬ 
pers, and then allowed to flow by gravity through a 


tions of ail grain elevators, big or small, whether the 
building Is built to accommodate five thousand bushels 
or two millions From the receiving house the care are 

_ hauled to one of our great Middle West 

cities, such as Kansas City, 8L Louis, or, as 
would probably be tbe case. Chicago. In 
conjunction with other trainloads of wheat 
they will Anally be rolled alongside of, or 
Into a covered way beneath, a hug* 
structure 300 to 000 (set to length, ISO 
to 400 feet in width, and towering 160 feat 
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Jsto tbe air If It be one of the older buildings of 1U 
will lw built of timber, but If It be of the 
luteal eotiatrocUoA, uioh u that shown In our llluatiW 
tfam of the 1,044,000-buebel elevator for tbe Grand 
Trank Railway at Tlifen, Ontario, or the Sanu T6 ele¬ 
vator at Chicago, IIL, of 1,500,000 bushels capacity. It 
will be built of 


our live thousand bushels have bran sold and bought, 
and sold yet again, and that by tbe mere flick of a 
man’s finger 

Arrived at the great city elevator, the car doors are 
rolled back and oar five thousand bushels of grain are 
Immediately attacked by what Is known ae the power 


0 

xfhoipl ’ rhi* consists of a largo two-handled scoop, 
to which Is attached a rope that is wound upon a 
rotating drum 4 

Tbe drum Is so filed upon lie shaft that when 
the man at tlm shovel walks away with the latter 
tho drum nadtly unwinds but as soon ae he 
stoiis the drum 
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Chicago and the Railroad System 
of the Middle West 


Tni- ( ai'iiai n» Tiir Miihiijt Wmt —When the first 
Amcrlian miller John Klnzlo, the Indian trader 
istabllHhcd himself at the mouth of the Chicago River 
in I hi yiar 1801, be little Imagined that he was re- 
iponsIMi for the beginnings of one of the greatest 
(IIIih In tin world, nor did he know that he bad aerl- 
•It nlally lilt ui>on Hie very spot whlih by virtue of Its 
gengraiihlial lointlou was destined to beeome the 
grealeHl railroad renter In tho world On the other 
hand to do Justice to this first settlor It should be 
mention!d that the B|iot whlih he rhose for the homo 
of hlnimiir nnd family was a center even at that early 
day well adapted for suih trade as camo his way, 
for an far bath an the early dayH of French exploration, 
tho Chicago river formed |iart of a line of travel by 
which the Indians remind the Mississippi River Ry 
Journo Ini, up lln rhrr and lls south hramli a port 
age of sonn four or five miles brought the Indians 


note and Michigan Canal, and tha BtaU was granted 
alternate sections erf land on both aides of the canal 
route The commissioners proceeded to lay out towns, 
one of which was Chicago, which was located at the 
eastern terminal of the canal. The lands were thrown 
open for purchase In the year 1830 Buildings wars 
erected, and a movement of settlers at once commeaood, 
ihlefly by way of the lakes and largely from New Tork 
and the New England States, In 1833 Congress made 
an appropriation for a harbor at Chicago, a channel 
»aa cut through the sandbar at Ita mouth, and In 1814, 
for the first lime, a schooner sailed up the dyer 
Three years later the town was Incorporated as n city 
with a population of 4 170 
The canal failed to fulfill the high bopea with which 
it had been constructed, and Indeed It was not finally 
completed nntll the year 1848, but a new method of 
transportation was at band which was destined to do 
for Chicago and thn surrounding country all and far 
more than had evor been promised by the canal In 
the year 1847 the first mile of railroad (running to¬ 
ward Galena, III) was commenced, and three years 
later there were forty two miles of connecting lines. 
In February of 1862 the city was connected with the 


population had more than doubled, the carious of uM 
showing 14MJ4PL la 1*00 tt had grew* to 
souls; asd the city's area, wbUh in 10*7, the gear of 
Us Incorporation, was *68 square miles, had increase* 
to 190 818 square mile*. Today the population of Chi¬ 
cago la estimated to be 1,178,900, and the aa eeeesd 
valuation of all taxable property Is *477,811,971 
CHtcioo thjc Qsunn RiiLKUn Ceii to re rm 
Wosi.d—I t takes hut a look at the mllroad map of the 
United States to understand why Chicago is today, and 
has been for many year*, the greatest railroad cantor 
In any country BHnated at the southern end of Lake 
Michigan, which projects far down into the great em¬ 
pire of the Middle West, it not only Intercepts aU the 
great trunk railroads, whloh reach with their commo¬ 
tions from the Atlantic to the Pacific, but It forma a 
natural meeting and transfer point for thane products 
of the West, which seek the advantage of water trans¬ 
portation to and from the East afforded by the chain 
o' Great takes In the opening up of the vast unoccu¬ 
pied regfnna of the West and Middle Wert, Chicago, 
In common with St. Louis, formed a natural starting 
point for the pioneers and Immigrants who were seek 
lng to better their fortunes In a new and undeveloped 



Thallium Itnhlwln frobrtat enable, weighing WO tone, we» tnillt fur the Southern PacMc Railroad. It hicapalileiirhaulliwat lOmBaaaa hour a train of M*eare wvUMns. with load, IS tona aw* The train, 
weighing lu,onu Iona, would roach fur ovur a mile or my fruoi City llall Square to the Batter) hue nrk Tim lower out represents tho rise of a atngle oar, 100 foot by UMfeet hy •feet, that 
would be nooCTWorr to contain the haul or wheat handled. 

thx kmt nnim niiQHT nenra aid th* load r oak haul. 


across the divide and enabled thorn to launch their 
canons on the IV* Plaines River down which they 
could paHs to the Illinois llltcr and so to the great 
Mississippi II Is Inlenstlng to note In this connection 
that the Chicago liralnogi Canal a splendid water¬ 
way 22 fmt deep and from no to 202 feet wide fol 
lows approximately this old Indian trading route 
Whtllitr or no Inhn Klnrli had auy conieptlon of 
the gnat stratighal li ipnrlnnce of the place whlih he 
had seletted to make his home and drive his bargains 
subsequent history lias shown that this lonely spot In 
the remote wlldernisH wrm destined lo become tbe 
greatest mooting and distribution nnlul of that won 
derful network of rails ays whlih has grown up so 
rapidly over ihe whole rur of Hie l.nlted States On 
the opposite hank of Ih ilnr from Ihe Klnrlo home 
the United States guvernmrni lmatid Fort Dearborn 
o more storkade containing two bloikhousoa the first 
garrison of which consisted of one company of In 
fgntry of the First Regiment The w itli merit at Fort 
Dearborn made but little growth until after the war 
Of 1812 and in 1830 It constated of a hamlet of log 
houses tenanted by losa than one hundred people In 
1*47 Congress authorised the construction of the Illl- 


F-ast by the Michigan South, rn Railway, and In the 
following May by ihe Mkhlgan Central The elfeet up¬ 
on the growth of imputation was Instantaneous. A1 
though between 1837, the year or Its Incorporation, and 
1840 the rlty had Increased only from 4 170 to 4,478 In 
population, the Inception of railroad construction 
proved such a powerful stimulus that by I860 Chicago 
had t population of 28,269, hy I860, of 109 206, and by 
1870, of 306 606 Then, In 1871 came the Great Fire 
That terrible disaster, by all the logic of human events 
should have dealt a death bluw to the city or at letut 
have retarded 11s growth for many a decade to oome. 
Three and a third square miles of the city were swept 
out of existence and property valued at 1187,000,000 
was doatroyed, but to far from checking the growth of 
Chicago tbe disaster served merely lo demonstrate 
the latent resources of the city, and tbe unbounded 
faith both of Ita people and the country at large tu 
Us future destiny The wreck of the woo4es c|ty 
was quickly swept away, and within two yean the 
burned area was covered with build lugs of th* most 
modem type, furthermore, nine years after the dig¬ 
ester Chicago had passed the half million mark with 
a population of WSJ88, in the next tan years, the 


country In this work of development, the railroad 
was always the predominant factor Btarting from 
Chicago, lines began to radiate out over the wide and 
fruitful areas of tbe great Mleetaetppl Valley, acmes 
lbs vast prairies, which awaffed only the plowshare 
and the huehandman to develop their latent fertility, 
and Into the- far-distant Rockies, where lay hidden a 
vast store of mineral wealth. On the other hand, tha 
eastern railroads, as they pushed their way acroee the 
range of mountains Which Separates the older eastern 
States from the great Middle West, naturally laid their 
course for Chicago as the natural point of connection 
with the rapidly extending rail read systems of the 
West Meanwhile, the discovery of gold in California, 
and the Increasing enlightenment aa to the natural 
resources In .timber and agricultural land of the coun¬ 
try lying between the Rocky Mountain* and tbs Pacific 
coast, had 1*4 to an extenaivy Immigration by sea add 
overload into that oeuntry Railroad* ware balit upon 
tha Pacific ocaat; and K was at* ten* before th* ay* 
tarn* of the Middle West began to poshbeldly thri**h 
the Rocky Mountain ranga. with srtav toaecortu* ■ 
tra n s contine ntal ocn xe ctlo aa- Th*wompl*4}«ao< - 
Bret roadetthii character, tha-- ~ s 
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IpytA by Lb* b ullfling At fea Northern Pacific, the 
AtdiMfla A Bat* Ti, tb* OMt N»rth(trn, and thia year 
tbe Chicago, Milwaukee * fit Vast oomplatad it* trans- 
OoaUnautal eonneclloc. Meanwhile. a treat north-aad- 
•Mtb root* way being built ta the Mississippi Valley, 
irhioh ultimately developed Into the preaeat llltnoU 
Central Railway, by which direct communication 1* 
afforded from Chicago to the Gulf. 

It I* Impossible within the limit* of the present arti 
ete to enter Into the hlatory of the development and 
growth of the complicated network of railroad* which 
la directly tributary to Chicago, but the claim of the 
city to be the leading railroad center la suggested by 
the following table, which give* the number of tbrough 
and suburban train* Into and out of Chicago and the 
name and mileage of the varloue tributary roads. It 
will be seen that out of a total mileage of about 226,000 
mile* of the whole of the United States, nearly one- 
half, or 100,122 miles, la directly tributary to the city, 
and that, ever theee road*, a total of 1104 trains enter 
and leave the city dally 

Nomtwof OAILWATS TX1MTAST TO CUKAQO 
o!ta?CTiS** Mum of Rsllwiy Milo***. 

■flmiiRf'u 

10 Atchison, Topeka A Santa 70 0 070 

10 Baltimore A Ohio 4,447 

20 Chicago A Alton 998 
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RaoBVTire ajid Dnmummno xur Fskioht —Else¬ 
where In the present issue we have spoken of the pro- 
ductlvenesa of that greet empire of the Middle West of 
which Chicago Is the capital Spread out over tho 
twelve States, which In government miwrt* arc known 
ns the North Central Division of the United States, 
with their area of 768,660 square miles, and their 
population of over 30,000 000, are between 86 000 and 
00,000 miles of track Within this area Is more than 
ono-half of the wealth Invested In Improved farms In 
the United States, and over ooe-hair of the live stock 
and neat oattle It produces 78 per rent of tho total 
food products and more than one-hair of the butter ce¬ 
reals, potatoes, and poultry that are raised In iho entire 
country Although distinctly an agrbultural district. 
It la rapidly moving forward to Us ultimate position 
as tho leading manufacturing center Alnady It pos¬ 
sesses 190,000 manufacturing establishments rt present 
lng an Invested capital of over »3 ooo ooo 000 which 
pay out annually berweon $700,000,000 and $900 000 000 
In wages, and the value of whose annual products Is 
about $4,600 000,000, or about 85 per cent of the value 
of the products of the whole country As far back as 
1006, the total ontput of bituminous coal was 81 000 000 
tons, or over 32 per cent of the total amount of bltn 
minous coal mined In the United Slates That Chicago 
Is the center to which the products of the West and 
Middle West are carried for distribution and reshlp- 


the track communicates by switches with scores of 
parallel tracks, on whtih tho separate trains are made 
op This railroad la a complete organisation In Itself, 
possessing Us own locomotives, train hands, and office 
staff, and the system of distribution Is probably the 
most effli lent of Us kind In the world In this con 
n net too It Is intorostlng to note that within the limits 
of the city of Chicago are more miles of railroad track 
than some States contain within their borders Alto¬ 
gether 2,494 69 miles of track are owned by eighteen of 
the twenty-six lines which renter In Chitago 
Uiih Atm’s Sixty Mitts us Fhhoht 3t sway —The 
Illinois Tunnel Company owns and operates sixty miles 
of eubway for freight traffic under the business heart 
of Chicago Connections are madi with all of the 
prim Ipal freight and passenger slat lime of the city and 
with the doth* on thi three hraut hes of the Chicago 
River There arc also connect lone with the basements 
of many of the leading wholesale rc tall aud manufac¬ 
turing industries of ( hlcago A disposal station Is 
situated on the west bank of the t hlcago River from 
which vaat quantities of excavated material refuse and 
other waste are loaded on scows and transported to 
flnal dumping grounds away from the city The direct 
connection of the freight subway and this disposal sta 
tion saves hauling through the streets of Chicago thou 
sands of tons of waste material Tho tonnage of 
freight handlod to and from the railways through thp 



lhtsUaa, the latest to haognstruotal to the nnssf, h«.m rant* la length, was built within tho brief «i*oe of at month*. 
Bridge across the Missouri River at 1 sun bard, Montana. 

TH* XXTUU0I 01 THI 0 , « A IT t HAI110AD TO THI PACIFIC 00A0T, 


78 Chicago, Burlington A Quincy 8 060 

i 008 Chicago A Northwestern Line 9,686 

> Chicago Gnat Western 1,467 

12 Chicago Terminal A Tran* Co 268 

I Chicago, Indianapolis A Louisville 678 

Chicago, Cincinnati A Louisville 284 

21 Chicago A Western Indiana 6A 

Chicago A Brie 1,383 

1$ Chicago, Milwaukee A St Paul 8,862 

12 Grand Trunk 8ystem 8,212 

282 Illinois Central . . 1,301 

01 Chicago, Rook Island A Pacific 7,626 

New York Central Linee, lnclud- 
" toff 

to Uk* Shore A Michigan Southern 1 
f Michigan Central . . I 12,824 

Chicago, Indiana A Southern 
r Mto ass f otlf. BL Paul A Sault sta 

*’• 111428 

. ! MU 

.. M14 


mi m 


ment Is shown by the statistics of the Chhago Hoard 
of Trade for 1008, from which we learn that In that 
year the railroads brought into the city over JO two 000 
barrels or Sour and 239 000 000 bushel- »* wheal corn 
oat* rye, and barley of which over 9,000 000 barrels 
of flour and over 180 000,000 bushels of cereals were 
reshlpped by lake and railway In the same year over 
3,000,000 cattle and 8,662,000 hogs were received at 
the stockyards by ralL Of potatoes over 12 600,000 
bushel* and of hay soms 300,000 tons were brought In, 
mainly by rati Limits of space prevent any further 
statement of statistics, but enough has been quoted to 
give an adequate Impression of the enormous quantity 
of freight which day by day enter* the city either for 
home consumption or for resblpment to other pons 
Chicago has solved the problem of redistribution and 
resblpment admirably by the construction of a belt rail¬ 
road, which extend* around the city, and connects with 
each of th* railroad freight terminal* As the trains 
roll Into the various yards, they are broken up, and 
tbe various oats sorted out and rearranged according 
to the parflealar railroad over which tbelr Journey Is 
to be continued, or tbe particular point within the city 
■t which delivery la to be made. The reaortlng of the 
oars la done la wqm case* by gravity, the oar* being 
Started Am A fftttfc taollne, at th* bottom of which 


tunnel baa shown a steady Inn-cane during the Inst six 
liars, and has don-eased the hauling bj t, uiiih through 
the city Whether tin bore of this funtil 1 will Ik m 
larged to an uinmodaU* past* nger I radii as well aa 
freight traffic Is one of Iho problema now under con 
slderatlou, but It seems reasonable lo expect that a 
start will bo madi In the near futuri on some plan to 
handle the Immense passenger Imslnins within the 
city underground and thereby relieve Iho congestion 
of the streets 

Railway TrwwiYAi 7 ai ilitiks —l util recently the 
t(milnal facilities for passenger servlei In (hit ago 
have not been eommensuraie either with the Impor 
tance of the city or with the slxe of Its passenger 
traffic This condition, however, Is bilng fully <or 
reeled The president of the Pennsylvania Railroad 
recently announced that a new station would Ik- built 
in Chicago, and that the work would be started at an 
early date and pushed to completion as rapidly os 
possible The cost of the now Union Station Is to be 
about 125,000 000, and It will be ot.upled bv the sam< 
railroad* that now use the Union Station the Penn 
sylvan la, tbe Chicago, Milwaukee A St 191111 lh< Chi 
cago A Alton, and the Chicago, Burlington A Qulmy 

Th* Northwestern Railway Is completing a 120,000, 
(Continued oa pope ) 







448 


IBOX THAT WILL BOT BUR. 

In J *> .*« Sir Ifrnry Hcsscmnr Invented a proem of 
sli-,1 making which revolutlunlxod the iron and stool 
lnihlnitw Ily this method It who possible to turn out 
mi fmmnnoQ tonnitg. ot a low coat and with a low prr 
ontage of enrbor find manganese To bo able to pro- 
iiueo In larg. (luniitllloa and st a low root a metal 
uhlih bud <\< 11 greater tensile strength and dmtlllly 
than good lion nt one inalihd Steel to tukn the plain 
In com nil hi hlthertn held by Iron 

W hlU nlu.1 bail a greater ti nolle strength and great 
or rigidity tliun Iron It had tertaln limitation* whUlt 
bavi grown Im reuHlngly appareul 1 hose limitations 
B|ipi ar In tin iihc of ati-el where It la subject to severe 
eoiroalvi agi nla as for ■ sauiple In the atmosphere 
of ill ha linpri gnan <1 hi tile futn.s of gas or eoal 
ainoki at tin Keaatiori with Its aalt air In tht ground 
with It m dainpmiw or In loialltleu whire It bmomos 
the Inti rraltti nt inndiii lor id 1 Its Irlial • ui rents Stool 
has luini to bo (onoldered unihr these lunillllons and 
notwIlbHlandlng Its ixlrenii barilmnn of fixture a 
iiiniiiaratlvely abort lived nnlul 

Iron nails taken fnim deinoMsIn d humus that were 
built In the itghtisntli lentury an bund, d about as 
1 nrlos fin to-du\ lu many a shingled roof (be 
shingles oullnat I hi st.il nails Tbo DepHriiui.nl of 
Agrleulliire \nti-ed tin sintlinmts of tbo fanner whin 
1L iirg.d upon who moku-H thi nen-aslty of Improving 
(lie < baraet. r of tin wire fenc. so that tbo farmer 
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slag distributed throughout Iron was bellmed to act 
as a rust preventive 

Tbo tamo authority says "If we am pt the elec¬ 
tro-, bent leal explanation of tha .orroslon of Iron, 
there ran be no doubt that conditions which Inhibit 
deetrolytlc effects also Inhibit corrosion and dee 
nria. The purer the Iron In respect to certain metals 
which differ pleciroohemlcally from Iron and the mors 
. artfully the lack of homogeneity und bad segregation 
are guarded against, the less llkuly an th' electrolytic 
. fleets to become serious. Those points constltuta the 
essential problems which confront the manufacturer 
who desires metal that will have a high resistance to 
<orroslon 

A few years ago the American Rolling Mill Com- 
puny, of Middletown, Ohio, began to Investigate the 
possibility of producing from their open hearth fur¬ 
naces from wbh b tbey were making bigh-grade steel 
by the usual method a nteil very low In carbon and 
manganese The success aihleved In this direction 
suggested that It might bn itosslble to reduce tbe scrap 
ond pig Iron to a molten mass In an open hearth fur¬ 
nace and cast It Into Ingot Iron without Introducing 
the Impurities that are known to be active agents In 
corrosion 

In making steel by the open heanh process, tho fur¬ 
nace Is charged with many tons of selected scrap and 
pig Iron and the charge Is raised to a sufficient tem 
tierature to bam out the carbon and tho greater part 


Gsctxiitt it,**** 

The above material,” says tha report, "la very ex- 
ot pttonal for Us jmrtty. and la the most non-corrosive 
material that 1 hare examined." 

Four specimens of ingot Iron subjected to tests to 
determine its tensile strata showed tha following re¬ 
sults Breaking strain per SQnare Inch, from 4MB? 
pounds to S1.MB pounds, limit of elasticity per square 
inch, from 3B495 pounds to 41,377 pounds, elongation 
per cent of length, from 40 per cent to 48 per cent 

We present a set of comparative Illustrations, show¬ 
ing the results of corrosion testa on various articles of 
commerce, one ot eech pair being nude of tbe new In¬ 
got Iron, and the other of steel or other material In 
every case, both specimens were Im me reed In a hath 
of 25 per cent sulphuric acid The Ingot Iron and char¬ 
coal eyebolts were treated In the hath for six hours, at 
the end of which time the Ingot Iron eyebolt ahowsd a 
loss of 15 5 per cent, and the charcoal Iron eyebolt a 
lose of 77 3 per cent In a five-hour test of two railroad 
■pikes, the Ingot Iron specimen loot 11 3 per cent, and 
tbo steel spike 791 per cent Even more remarkable 
■was tbe comparison of Ingot-Iron and barbed-wire 
fencing material, the steel wire losing 918 per cent at 
lbs end of one and a half hours and the Ingot-Iron 
wire losing only 61 per cent In a forty five minutes’ 
test of two nails, the steel nail last 818 per cent, and 
the Ingot Iron nail 413 per cent Tha two specimens of 
corrugated roofing material were placed In the hath 
for fifty minutes, at the end of which tins the steel 



Ingot 1 'HI riiansial Ingot Iron Ktcel liiirol Iron Hlwl Ingot Iron Steel Ingot Iron Stn-L 

L.MS1ISJW. Is**, IMS. Low. ( Is*. Lum, Mltf S. 1 J. Hiss,MJ*. Low.8M IsiM.TS.lt*. Ism. tuts, Low.TIM. 


OOBBMXOB TUTS I» BATH Of U ?U CUT SULPHURIC ACID 


lining It would not have to renew It every five to nine 
y. an.. The thrifty housewife pleased with the beauty 
nnd strength of h. r new galvanised wnter pnll, Is hut 
I rimd and Indignant at having her maid (all lur at 
I. niton as It scorns to In r after a very short lime to 
tin holes In llu bottom 

It Is g. nernlly considered a plausible If uni ilein 
oiislrntid tin orv ilia) this fuglllv. nature of steel 
. otui h from Its . liuiikul strut luri Tin .lrniiuts In 
liittluetd luto th« multin mass uf Iron In Ihe furunte 
and In tin. latlh lo lonvcrl Iron Into Hint ore ess. n 
ttally Impurltlis I’ndir o rtaln (ondlllonn an elotro- 
Idle hi Hon Is set up within III. slruilnre of Ihe steel 
belwe. n them- tnlpurltles with u resultant dlslntegra 
tlon of tho metal 

Th.r. Is n growing eonvl. lion that the corrosion of 
tuitals in due lo this eh.lrolvll. n.tlon At.ordlng to 
the 1al.«t theory rustlnf, t tinitii.lue« mi Lite surra., of 
tho intlal Let huso of a illff. renee of potential lit. r. 
a condition wblih Is due to tin Impurlll.-s In the metal 
nit. h an tarhon sulphur phosphorus mid inirtlc ttlarly 
niangan.se Dr A S Cuslimnn In a pnmphlct entlthd 
“The Corrosion or Fine. Wirt. publish.d by the 
United Slates Uepartiii. nt of \griiulliin Hrrlved at 
the conclusion that sl.il .omul.d mop rapidly than 
Iron Tor net oral ngsutis 1 hi, f among wlil.lt were the 
follow Ing 

Plrst. Tbe pres, me if nnd th. Irregular dlstrlbu 
tlon of manganese In si.. I th. re is lug iltlle If any of 
that substance presen I In Iron 

Second The greater desiruitlon nr steel hy ilertro- 
lysls as compared with Iron do. to the pr.nonce of 
manganese and various m. mlloldB In greater qttantl 
ties than In Iron 

Thlid. Tho abseuen of slag In nteel, wherens the 


of tho other Impurities. When lltese have been re¬ 
duced to the desired extent a prod, termlned amount 
of tarhon and In parti,ular grades of steel of other 
Ingredl, nts Is added to th< molten metal until Its 
(om|Ks<lllnn has b»n brought lo tbe exBit point relied 
Tor by Ihe spedtkations fur tin partktilar grade of 
steel whhh Is lx Ing made In Ihe experimental work 
of llu ,ompany Bbot, referred to Ihe treatment wa* 
tnllrel, one of elimination the effort being to get rid 
of praithally th. wliuli of the Ini purities, and bring 
ih( mitnl ns nearly hk possible to tho condition of ab¬ 
solutely pure Iron They carried the prooesa of burn 
Ing out the Impurities ev.n further than Ih done la the 
manufacture of comnierela] steel, and there Ihe pre- 
re bk stopped leaving In tbe Italh a remarkably pure 
lion which was subsequently cast Into ingo’s and was 
atallaldi for use In the rolling mills and elsewhere for 
muunfarlurc Into (ommcrelal iiroducts 
An analysis of this Iron In reinparlson with com 
n ere lal steul, as made by William M McPherson, pro¬ 
fessor of metallurgy, Ohio Stale University Columbus, 
Ohio, Hhowed the following results 

American 
Steel Ingot Iron 


Sulphur 

Phosphorus 

Carbon 

Manganese 

Silicon 


0 018 per cent 
0 091 percent 
Oil perceut 
0 47 percent 
Trace 


* 021 per oent 
0 005 per rent 
0 02 percent 
Trace 


The corrosion test of the above samples, which ware 
immersed in a 5 per cent solution of sulphuric acid 
for twenty four days, showed 


Loss, steel 

lews, American Ingot Iron 


specimen had lost 78J per cent, and the Ingot Iron 2 4 
per cent 


OHIOASO'I nXTT B1LU OF 7RII0HT IUVWAY. 

In our Engineering Number of December 5th of last 
year we Illustrated a system of freight subway which 
had been proposed for solving the serious problem of 
freight congestion on tbe streets of this city In the 
present Middle Weet Number we preeent Illustrations 
of a complete system of freight tunnels, aggregating 
sixty miles In length, which has been completed be¬ 
low the business center of Chicago, and Is now regu 
Inrly engaged In conveying merchandise and the city’s 
mall dire, tly to and from tbe railways tbe Post Office, 
and tbe varloue office and commercial buildings of tbe 
city Tbe Chicago freight tunnela stand as a unique 
achievement among tbe great municipal undertakings 
of tbe world, and tbe capital city of the Middle West 
very justly prides Itself upon the magnitude and com¬ 
pleteness of this eonstrnctlve work, whleh ranks In 
Importance with that other great Chicago enterprise, 
the Drainage Canal 

The underlying conditions which have M to th* 
construction of tbe eubway are the same as those that 
have prompted two powerful construction companies 
to make an offer to build a similar freight railway sys¬ 
tem beneath New York city, namely, the Intolerably 
congested condition of tbe street traffic. It la the slow 
moving and bulky dray and tha various freight and 
express vehicles that are chiefly responsible for the 
growing stmt congestion lu the business Centers of 
our great cftlaa. It Is claimed that, before the con¬ 
struction of Its tunnel system, the conditions In th* 
heart of Chicago were worse than hi any other city, 
tCoatisseg on pngs 44*4 


14 41 percent 
0 Jlpcrosftt 
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TO ARCHITECTS AND ENGINEERS : 

Wrought Steel “Detroit Fenestra” 

viz 

Type "A" m 21 sizes and degrees of ventilation, 10" x 16" glass Type “C" m 6 sizes, 12" x 18" glass, large ventilation 
Type “B” in 21 sizes and degrees of ventilation, 12" X 18* glass Type “M" in 2 sizes, 12" x 18" Ventilated Monitor Sash 

All those standards ara mad# as tatarehaagsable units, and malliana ara supplied where they ara to ba u» d in combinaboa 

Immediate shipments are insured when openings are planned to iaf^e standards 

Send for our new pamphlet *‘Y," containing full details and dimensions of these standards, with instructions for erecting and glazing 

FOR FACTORIES, WAREHOUSES, MILLS, CAR SHOPS, POWER STATIONS, GARAGES, INSTITUTIONS AND ALL INDUSTRIAL BUILDINGS 

RECENT INSTALLATIONS OF THIS MATERIAL i 

Pa. w™, a.n-n, v , 

DETROIT STEEL PRODUCTS COMPANY, Manufacturers, Detroit, U S. A. 


(Continued from, page +31 ) 
the Panama Canal as the greatest task 
of its kind ever undertaken, yet It la a 
fact that at the close of the present year 
the stripping of the surface material and 
the excavation of the ore from the Musabl 
range alone during the seventeen years 
that mining has been carried on will rep¬ 
resent a total of excavation equal to that 
required for the Panama Canal 
TBAirsrocrATtoir or Tint Oar —Apart 
from the eaay accessibility of the ores, 
particularly In the Mesabl range, the low 
coat st which the Iron ore Is delivered to 
the railroad cars or on the stock pile at 
the Lake Brie ports Is dne In a large 
measure to the present system of me¬ 
chanical handling and transportation 
which enables a huge tonnage to he 
moved in a minimum of time and for a 
minimum of cost. From the time the ore 
Is lifted by the shovel In the "open pit" 
mine, or Is loaded Into the skip of the 
deep underground mine, It is handled en 
tlrely by mechanical means and no human 
hand comes In contact with It. The 


maximum < apai lty or ts 000 i 
Transverse stllfncsa Is affi 
Range steel ore dock at Two Harbors, I sides of the vessel by a syst 
Minn, this season, In 39 minutes. One 
of the piers of the Great Northern Rail upper ae< s ana i 
way 1 Company Is 73 feet shove water level | tween the girders 
92% feet wide, nearly half a mile 
length, and has a storage rapeelLy fori 
87,600 tons. The construction of a spe¬ 
cial type of ship of large tonnage fur the 
ore trade coupled with the Invention of 
unloading machinery of great capacity at 
the terminal ports, has brought the cost 
of transportation down to a very low fig 
ure Thus, a ton of ore Is now hauled 
one hundred miles by rail from the most 
distant mines In the 1-ake Superior range 
to a Lake Superior port Is loaded lr*" 
the ship, Is carried one thousand ml! 
by water and unloaded Into care or omu i 
the stock pile at a l-ake Brio port, at i 
cost of less than $ 1.80 pi r ton 
The Iron-ore steamer of the Great Lakes tons 
has bean designed with a strict reference some ol 
to the economical loading, transportation notable 
and unloading of Iron ore In bulk Its which 
characteristics are great length, moderate 1,408 tc 
draft, and a hugo cargo bold wblcb ex 11 Is 


L I hi various IJtko I 
11 ciwary to design n|« 
llui ry capable of llr 
and loading II 
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LOCOMOTIVE CRANE EQUIPPED WITH ORE GRAB BUCKET 

An todupcroable ocp u pmoot (or t 1m hanging d matoriob k>oM or In beBt 
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saoh dearer* cubic Hot of tm sir 
per minut* st s nonnui pmuium of U 
pounds p*t square Inch. Tin gas angina* 
«n built by thn AWnCbaUaam Com- 
pacy sad th# WaatlaghuqBn Machine 
Company. When Che plant of sixteen far- 
mum* Is completed there will be no leee 
, than thirty-two of theee engine* with s 
total ho me power of <4,000 

oAS-esrrtn annuo Mwa rusr 
19 m moot interesting feature of the 
whole eetabUebmetit at Gary Is the huge 
power boose, 106 feet wide and »M feet 
loss; which proridee the electric current 
for one-half of the complete plant It Is 
the largest gas-power plant In the world 
end contains seventeen horisonta! twin* 
tandem doubl»«otlng Allto-Chalmera gas 
euglnea of 3,600 homopower, each di¬ 
rectly connected to n 2,600-kllowatt gen 
erator, fifteen of which are 6,600-volt el 
tame ting-current machine* and the other 
two 160-rolt direct-current machines. 
These huge engines are the largest erer 
constructed for the use or blast furnace 
gas. Their cylinder* are 44 inches In dl 
ameter by 64 Inches stroke Each twin 
ottlt carries on a 30-inch shaft a 33-foot 
100-ton fly-wheel. The plant alpo con 
tains two Curtis steam turbine generator* 
for starting and for auxiliary service In 
cam of neoesslty Additional gae-eleotrlc 
engines will be provided In two separate 
buildings, aggregating 30,000 home-power 
Thus the ultimate capacity of (he electric 
power plant win be 120,000 horee-powor 
Umltatlona of space prevent any more 
detailed description of the many features 
of interest which are found at Gary The 
combined steel plant and city of Gary 
are the most noticeable Instance In Amer¬ 
ica of the rapidity with which a large 
area of apparently valueless land may, 
at comparatively ehort notice, be trans¬ 
formed Into a huge center or Industrial 
activity Not only la about one-half of 
the plant In operation, but the adjoining 
city already has a population of 16,000 
souls. Four yearn ago the alte was a 
wind-blown waste of sand on the shores 
of Lake Michigan 

tex unun *n> sTtnuai or out 
HUBS OlAIW nor 

(.Continued /ram page JUS ) 
els per hour to cam or boats. It has 
a rated storage capacity of 2 500,000 
bushels, and It may be mentioned 
here that the elevators of the Arm¬ 
our Company alone are capable of 
storing 13 600 000 bushels a day This 
elevator is constructed entirely of wood, 
and the square bins which range In else 
from BOO to 7,000 bushels capacity, are 
built of spruce planks, 3x4 Inches at the 
top of the bln and 2x10 inches at the 
bottom laid lengthwise upon each ether, 
and eaeh spiked to the layer below The 
whole Interior of the main body of the 
building Is built up of a perfect honey¬ 
comb of theee bins. The bottoms are 
tapered and finished in 1 pouts to Insure 
a free delivery of the grata In unloading 
The more modem elevators, inch, for 
Instance, as those designed by the Met¬ 
calf Company and shown in our Illustra¬ 
tions, are built of reinforced concrete, 
the bins being circular in form, am 
of great strength, and of thoroughly fire¬ 
proof construction. The square tower- 
like building contains the elevating, 
cleaning, weighing, and conveying ma¬ 
chinery At about the middle height of 
this building horisoutel covered paoage- 
ways serve to ooatain conv e yer belt*, by 
which the cleaned and weighed grain is 
transferred to the top of the bins and 
leaded Into the particolar bln desired. 

The annual shipment of grain to 
Burnt* is about K0.ooe.ooo bushels, and 
oa our *vs thousand bushels from tbs Da¬ 
kota fhrm are destined toerowe the ocean, 
we wfll trace It* We* from the Chicago 
elevator In which it 10 rtposfhg to He 
Mol Stowage la the bold of at ocean 
cargo steamer. At,the end of Us fmftway 
Journey to Ohjouae, the grain paasee 
through afenller experteueee to thou* ft 
(OMffMM on 
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JAKE THE SOUTHWEST LIMITED to Excelsior 
Springs, Missouri, and enjoy a visit there 
now-the most delightful season of the year. 

With its improved hotel accommodations Ex¬ 
celsior Springs has become an ideal health 
resort 

The curative powers of the waters of its vanous 
springs have been a great boon to thousands 
of sufferers from kidney diseases, rheumatism 
and stomach troubles. 

Excelsior Springs is one night’s ride from Chicago, 
on the 

Chicago 

Milwaukee & St. Paul 

Railway 

THE SOUTHWEST LIMITED leaves Union Staton. 

Chicago, 600 p m., amves Excelsior Spnngs 650 a m 
the next day Returning, leaves Excelsior Spnngs 7 16 
p. m.; amves Chicago, 820 a m 

THE SOUTHWEST LIMITED Carnes electnc-lighted 
compartment, observation and standard sleepers, chair 
cars, coaches and dining car, serving table d'hote dinner 
and a la carte breakfast 
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Ih Rulnwl by a Iona lino of hal< Ill's. Our 
r > lion bushels of grain together with bun 
dn die of thousands of hunliol* that may 
have- lHtn gathered from half a dozen 
different renter* In the wheat growing 
district* of the Weal now start on their 
long journey at ten or twelve knots an 
hour to Buffalo being consigned to one 
of the groat waterside elevators In that 
(lly Tbo reseel Is moored alongside the 
• levator, with Its hatches ovimultc a huge 
lower like structure built against Its sldo 
and extending a story higher than the 
yvsl of the building Inside of the tower 
and swinging from a hinge at Its top Is 
a huge nice hand llinlier structure which 
Is nothing more nor less than our old 
friend the bolt elevator grown to Brob- 
dlngnaglan proportions. Almost before 
the ship Is alongside and the hatch tuv 
era are off, this swinging elevator Is 
movtd until Its boot hangs dlrutly over 
the opening Into the hold The boot Is < x 
tended until It enters the hold and Is bur 
led deep In (he mass of grain The ele¬ 
vator leg la some On feet In length and It 
can be ralaod or lowered some f.O feet If 
noteasary In a single hour It <an lift 
1C (Mia bushels out of the hold and Into 
the elevator 

As the grain reoeliea the head of the 
tower leg, It Is shot directly Into a m elv 
Ing bin Beneath this bln Is a weighing 
scale with a hopper of 200 bushels capac 
Ity The scales are set for a certain 
weight, and tho wvlghlng hopper Is filled 
by pulling a lever which moves a slide In 
tlie bottom of the receiving bln above 
The man who docs the weighing la so 
expert that he can fill the seale hopper 
with the exact amount, no morn nor less 
unr« In every fifty Beconds, which he 
must needs do when the huge marine leg 
Is pumping grain out of the hold at the 
rate of 11000 bushels per hour From 
the weighing hopper the grain Is dellv 
ered direct to the storage bin or IT like 
our r »000 bushels It be destined for trans- 
IKinallon a< ross the sen H will be ear 
rlcel ac ross the building and out again 
as fast as thn railway cars can be found 
to accommodate It The care will carry 
the grain direct to one of the great grain 
exporting seaports Portland Boston 
Vi w|H>rl News, or Now York 


the grain iiiiibI 1m rnrrl. d several hun 
dmd feet out over a i»l« r and there dls 
charged Into the hohl of the (Menu going 
steamship This Is done bv moans of 
a belt eonveyer 

Now, Oils Is not by any means tlie first 
time that our consignin' in of grain has 
made Its acejualntancc with tin lull con 
veyer which has becu aptly el'sirlhed as 
the elevator lag belt stripped of Ils intlal 
tups and lying upou fta side The belt 


W PAiSINCkX TXXM1NAL CHIUVOO-Madlmi Mm Ism 


THE PORTAL OF THE WEST 

T HE New Passenger Terminal of the Chicago 
and North Western Railway at Chicago is to 
be one of the finest monuments ever erected 
to the commercial life and spirit of the West 

It is to be located between Canal and Clinton 
Streets, extending from the main entrance fronting 
on Madison Street, over Washington and Randolph 
Streets to Lake Street 

More than $20,000,000 is to he expended to 
provide a railway entrance to the city through which 
passenger traffic to and from the territory that has 
made Chicago powerful and rich is to move in 
ceuse'esx activity 

Work upon tlie new station is proceeding with 
all the rapidity that skill and liberal expenditure can 
command 

Tlie new- station will have a capacity for hand¬ 
ling a quarter-million patrons daily 

It is confidently asserted that its provisions 
for doing this expeditiously and with the greatest 
comfort will excel anything ever known to the 
traveling public 

Almost 10,000 miles of railway are included 
in the marvelous system of the North Western Line 
It reaches 2,000 active Western cities, towns and 
villages included in nine Western States, which are 
thus placed in immediate and vital touch with 
Chicago, the Great Central Market 

By traffic arrangements with its connecting 
lines practically every point west and northwest of 
Chicago is placed in direct touch with the city, by 
through passenger train service, and freight ship¬ 
ments arc handled with precision and dispatch, con¬ 
signed through to any one of 9,500 stations, located 
on 62,000 miles of railway, about one-eighth of the 
entire railway mileage of the w'hole world and one- 
fourth of the railway mileage of the United States. 

The North Western Line is the pioneer line 
west and northwest of Chicago and the Only Double 
Track Railway between Chicago and the Missouri 
River. Its service includes 

THE BEST OF EVERYTHING 


All A dents sell tickets vut this popular 
route. For tickets, rates and full information 
ad dress 

W. a KN1SKERN, 

hutsta Traffic Maas see, Qlap, Q. 


JOURNAL FOR AQRIOUI/ITRAL tMI'I.R- 
tl If ENTS.—A. C n cross, Davenport, Wash An 
efficient journal I* provided which can bn at 


1R.—C. L. IUktisci* Food . 
m In this invention Is to |n 
'over which Is partlenlai 
t)f means of which the aalm 


HM1NM UKVICK. -J 1'APinit (Mm Freeman 
htnwl Valparaiso level The aim Is to provide. 
In tbla Invention * device by mean* of which 
powders, crystals or uthcr annular material ran 
bo expeditiously sad easily Introduced Into 
small-necked bottles and the like whlih requires 
llltls effort to i'iktsIo II sari which nils ihc 
receptacles without spllllna any ut thn material 
which l» being Introduced Into ths receplade 

Railways sad Tbelr A cre ss n rlea. 

MOOR -0 a WieiTMile, VValervllet, N Y 
This Improvement In dooro la evpeelally di 
signed to be used la cunneuloa with stmt 


Nor*.—Copies of any of these patents will 
he furnished by Munti A Co. for ten cent* each, 
fleas* state the name of the patentee, title of 
the Invention and date of thin paper 

INDEX OF INVENTIONS 

Pm- which Latter* Patent of the 
United State# ware teamed 
ter the Weak Ending 
November JO, I POP, 
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, (OonthUM trompoe* W».) 

Ml frjwi! ll*» 

ST r^^n^ the «mb0M» to 
the other Thu*. when tho wheat la ahov- 
etadt oat of the railway cat Into a apout 
below the open door. It wtU frequently 
happen that the transfer takes place at 
bohm distance from the partlonlar one of 
the twenty elevator le«s by which the 
grain to to be lifted to the top of the bln 
In tbia case it will be allowed to fall 
through onto a bread traveling belt of 
the kind ehown In oar Utaatntlon, upon 
which It will more swiftly until It reaches 
the spot at which It la to be delivered or 
-tripped.” Here the belt win pass over 
a set of pulleys arranged shore one an 
other In raoh a way that the grain can be 
■hot off the belt for euoh further hand 
ling as may be desired In this particu¬ 
lar ease It win l>e delivered to the boot 
of the elevator, carried up, and discharged 
to Its own particular bln 
Time saving la a great consideration 
In there huge warehouses, end one of the 
moat Interesting features la the system 
ot swinging distributing spouts, tnterveu 
lug betweoo the receiving and weighing 
bins at the head of the elevators and the 
huge honeycomb of storage bins below 
One of onr views shows there epouta, 
hinged bolow the floor of the top story 
of the building and caiwble of being 
swung around and orer the top of the 
particular bln to which the grain Is to 
be delivered This arrangement Is onn of 
many Ingenious arrangements by which 
the enormous mass and weight of grain 
can be received, weighed, placed la Its 
own particular bln drawn away there¬ 
from, lifted, transported hoiixontally and 
Anally delivered to car or steamship In 
the least poenlble lime, with unfailing 
accuracy, and at the minimum of cost 
In tho above description we have traced 
the grain from a farm in the Middle Went 
to the hold of the steamship that would 
carry It to Europe. As regards the gen¬ 
eral system or receiving, selling, and dis¬ 
tributing the grain, the name methods 
apply to the wheat which Is consigned to 
the great flour mllla, say, of Minneapolis, 
or to any of the centers in which It la 
prepared for the consumption of the 


OHIOAflO AED THE EAILB0A9 I TgT lE 07 

the Mnnai wheat 

(.Continued from page + 17 ) 

000 passenger station, that will be reedy 
for occupation early In 1910 With one 
exception It will be the largest passenger 
terminal In the United States. Over thir¬ 
teen acres of ground will be occupied by 
the station and station tracks The ap¬ 
proaches cover thirty additional acres, 
fifteen acres being used for the north and 
the west approaches. The present sta¬ 
tion, with capacity for handling fifty 
thousand passengers per day, la now over¬ 
taxed, the new terminal will be capable 
of taking care of a quarter of a million 
people every twenty tour hours. 

The plena call for an elevated terminal, 
reached by two elevated approaches of 
four tracks each, and a train ahed 800 
feet long and 8J0 feet wide, that will con 
tain sixteen tracks, each with a capacity 
of fifteen cart. The area of the basement 
Is orer two scree, the street floor of the 
station building oovera one and three- 
quarters acres, the train abed, six acres. 
Altogether there will be practkeQy ten 
acres of floor speoe devoted to puhlla use. 
One of the meat Important feature* Is 
the treatmeat of the train shed This 
structure will not hare the usual long 
blade expanse ot sooty roof that offends 
the eys. The sixteen long tracks which 
win ooeupy tbs shed win be covered by 
what Is known as the "Bash red,” In 
which the curve of the root over each 
pair of tracks la broken by a concrete 
dot or duet, running the length of each 
trade, and so placed that the letaAotlre 
tunnels will discharge through It Into the 
open sir. 

the deetrUentten ot Chicago steam 
railways tmslde of the dty Units la at 
(Continued as gage +S+.) 


Da You Deliver Goods?! 


Legnl Notices 




We have not fowd a husoes* m which the 

BapU C sawn arris! Power Wages doe. not save 
—ETC——» wnh *» cod of 4>Wwt wah bens. 




Gnrmg sabffactosy serv 
Savmg money for then 


■UNN ft CO, 361 
n 52 d4erent Inca of bunne*. I »™<i> o*» w» F 
every day — ■ - . 


r Commercial 
Power Wagons 


If you deliver goods in any shape or form, it is not a I 
question of whether or not a Rapid Commercial Power 
Wagon will »ave you money—it is simply a question of which 
kind of a “Rapid” will best fit your business. 

Write us the nature of your business. State how many wagons 
or trucks you now use and how many men are required on each, 
and our Traffic expert will send you an accurate analysis show¬ 
ing the comparative cost and the definite saving, between doing 
business the modem “Rapid” way and with the use of horses. 

Rapid Motor Vehicle Co. 

1112 Sagfaaw Street, PONTIAC, MICHIGAN, U. S. A. 


By All Means Investigate 

The Lambert Friction-Drive 

Before You Buy Any Other Car 


There are five model* to select from, ranging from 5900 to 41700. 
Model 36, for five passengers, at JI275, is shown above. 


A wheel base of 110 Inches. 

A tonneau that appears to have been made 
of a five-passenger car 

Tw en ty-e ig ht to thirty actual horse-power 


A positive self-darling device that U added to the regular equipment at 
alight additional cost 
Pull equipment. 

For good road* orbed rood*, for Mb or sand, or big loads, the Lambert 
Friction-Drive operates with leas annoyance, takes hold better and « far less 
Sable to breakage than lathe caae With any other known form of transmission 
Fu rth ermore , the extreme simplicity of tho fricbon-dnve makes it by odd* 
the moat economical transmission lor the motorist. Not only are there no 
cosily gears to replace ki case of “ stripping." but should the friction-band 
become worn or Injured, It can be replaced for about one-twentieth the cos! 


BUCKEYE MANUFACTURING COMPANY 

1814 COLUMBUS AVENUE ANDERSON, INDIANA 


11 CVnuMiT hlork for' mrII* vfru I 
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The value of mistakes is realized 
after they are made 

Use a GURLEY in your 
Survey and be sure 
of the result 

Send for complete catalogue and order direct 
from the Main Factory at 

TROY, N . V. 

or from the Branch Factory at Seattle, Washington, 
Manufacturers Exchange Building 

W. & L. E. GURLEY 

TROY, N. V. 

Transits, Levels, Plane Tables, Current Meters, Physical Laboratory Apparatus, 
Standard Weights and Measures. 

WRITE FOR INFORMATION 


(Continued from page W ) 
panto* began to find themselves In a poal 
lion to bring their roadbed and rolling 
■took op to a higher atari da rd, aultable 
to the rapidly lncreaalng movement of 
freight and passengers, and during the 
past fifteen yean hundreds of millions of 
dollam have been expanded In this work 
Much of the track ha* been relocated, 
curves have been eased or eliminated 
altogether, grades have been cut down, 
timber trestles have bean replaced by 
solid earth or rock embankments, wood 
en bridges have given place to massive 
structures of steel, heavy grades over the 

by the simple but enormously costly proc¬ 
ess of tunneling right through the solid 
mountain Itself, millions of tons of rock 
ballast have been distributed and tamped 
beneath the tic*, and the light rail* of M 
to M pound* weight to the yard have 
given place to rail* weighing from 76 to 
BO pounds. 

furthermore, many of the Important 
western railroad* am double-tracking 
their lines. The Bant* re 1* building 
doable track for Its main line between 
Chicago aad Kansas City, and beyond ss 
far a* Newton, Kansas. Between Cblaago 
and Newton H< miles of second track are 
now tat operation, having been recently 
tram at a coat of $11,600,000 Between 
Chicago aad BL Paul aad Minneapolis, 
the at Paul road has bsen pushing tc 
eemptottoo the double-tracking of It* 
mata line| and between Chicago and 
Omaha the Noithwnrtara Railway ha* al- 
n*dy otanpletad Its doubU track, sad the 
Boritagtau road win complete the (am* 
work kt *0 sdrtydata 

Thd trase oOBt ftrahtal reads which have 
been tradt darts# the past few ysar* will, 
ofcOtma, ha toamd thas* costly axp*o*s* 
fot-bettarartat* tea. recent mm of 
the tara n m Awm&tk we 

Orart mmofm df am ehto a+ o, kfttwao- 
toe 6 Bt tm& 0b the adtenoen ef 
MarA mi or tfctetototte'tofc'tiitdi: 


American Homes and Gardens 

FOR DECEMBER, 1909 

//era ora some of th e article* it coniaim 


COLONIAL FIREPLACES AND FIRE-IRONS 
Mary H Northoed oootrito*. a mtatusag and «e»eu r oe Colon-] trcpUc ud 
fimeraa, which > nehly ouMUttd with nun taken npnwiy lor dm piper 

am! ^ da lerly Imtery o i 4a toepJace n Amenci and ha» papond i f»pa of 

ART AND HOUSEHOLD DECORATION 

As stomal connate oa the trua nLdoattop btswaas tha boon and a utmc decorum. Soma 
tsetol hta pm to a rtmag md hra/hi way 


The Ftni Prim fa the Gordon CamptHHon BanfJom Farntihlnt 


IliU extension w-n* laid II to now known 
n» Ihe t hi. ngo Milwaukee a Puget Sound 
Halle ny Tin Hm slum Iful of isrlb on 
Ihto enterprise was lurn.d tu April 1906 
80 tlinl I ho » hole of tills $ 100 (K)0 (KM) in 
ti rprton won completed In three ymra 

Tho Improvement In railway trmk has 
beau fully matched b> the dc\i Inpinent 
of the rolling stoik lrelglit .nr» haw 
IncroQH* d In capai l(v from 20 ton» to r,<» 
Ions, panwngor ldrIiihu have Im ream-d 
In w eight from CO tone to 115 tons and 
freight lUglmw from M) lo 70 tons liaw- 
gom up (o a weight or 211 Ioub- the 
abovo being tho weights morily of the 
• nglnes atom The lurgi si pnasi nger en 



USES 


■*— £ 

.IM* A Cc»tnk ft*. 


ggfSEBSiaSS 

Price 15 Cento on oil nnoatands 
ftiUNN & COMPANY, lath, 361 Broadway, NEW YORK 


Even mon striking has been the 
growth In wi Iglit and power of freight 
loeomothes i-Hpeitally aimi thi liilroilur 
lion of the artli nlatod type Thi largiwt 
and most iiowerfnl of these to n innmmnth 
affair built by the Baldwin T-w nnmtlvr 
Works for tbi Mountain Division of the 
Southern Pm I tie Hallway It to a com 
pound with two high pressure cylinders 
26 Inches diameter by 30 Inches and two 
low pressures 40 Inches In dlnmi ter by 
30 Inehes stroke The boiler has bl'd 
square foot of heating aurfaee The ■ n 
gine alone weighs 313 tons and th> in 
glue and lender together weigh Jusi mi 
der 300 tons. Thi» engine Is iai«ilil. of 
taking a 3 000-ton train ovi r th. Ii.hw 
grades of the Mountain Division of I be 
(CoMctniii-d on pag< } ,( ) 
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DUKMBRS AND MALDMtS OP 


Grain Elevators 



uhould bo ut*id for the traumnlnulnn of 
Mounds, BlgnalH, nnd Intelligence by 
nit mm of elwtrli liy or otherwtao Tbe 
fr»in his® wan granted and work wan com 
nnoBtimtnUaun manner 
Itnl being found by prl 



this year bigger end even better then it ever was. 

It has been our purpose m publishing this annual review to 
give the automobile owner and the pruspetrtive purchaser truly 
helpful information, and to that end the number will contain the 
following articles: 


n do sod what H b dofag for tho 


(rat torn carts anil hmiled lo in* dumping 
ground on the lake front thin aork bring 
done entirely In the night time to avoid 
nny Interference wllli thi already crowded 
tralBr of the day time Tn latir year* 
llu dump core have been, run lo the sur- 
ffere by means of an Incline and hauled 
by electric locomotive lo the lake front, 
(CtmHnvrif on pope |d7 ) 


3 Tha AafomoMs Flra Engine 


4 Tha AatomMU and Ih. Road. 

Tha sutomobil. has prorated to lb. road ongtsoc r saw pwitilsu for solatiaa. 
Ho mast mdor his roads imperrioas to water aad practically proof afafaut tho 
dastrecthra rffrot of Urea, tha United State. C o ra — s a t through th. Offias 
of Public Rood Inquiry U now studying this subjrot Thoartfaiowritten bp Mr 
Pago, Director of tba Offica of PnbUeRaads, daroribao wbat bam bow doao. 

5 Anti “Jay Rida” Dooicat. 

Thi. artido U a eoaiplote doteriptioa of dorleo. which havo boaa Inrated for 
tha purpoaa of presorting chauffeurs tram taking out tboir owaora' macMnos, 

0 Tha M ada m ElaeMc Aatomobda 

A safe, sana. Impartial aoceont of tho imprormaaats which baro bosa mad# 
b^tho doctric pio as ure vahido aa d which are dmtiaod to stimulate tbo dssnoad 

T MoUng Yoor Own Rapoiro. 

In this artido tbo baady — is told bow h. can dreomrat tbo gangs kaopsr 
by making Ins own repairs. Simpla maehanioal drawings aladdate tba test. 

3 Tha Can of WO 

Illustrations of tbo chid cars of 1910, with thoir loading dfarasfans and charms- 
ten.tics A bird’s ays viow of tba satira aotomobila Hold far tho aaa abaat to 
purchase near atony pries, 

9 Aatom o hda MantdicaHon Otari 

Saotetiaas you bars woodored wbat maka of ear waa that which skhamad past 1 . 
your admiring oyas. Tbs 1910 Astomnbite Nu m bw will ooabis yon to idaotify 
oay cor by iu radiator and nghte bonnet. Abort thirty-firs satetooMss are 
thus flbutrated for Utenttf 1 cation in a slutcby, artistic way 

10 Tha loaxpandva Car 

Any man with a good salary can now afford to own soon kind of an auto- 
“ooil*- How tba oi s chlm si are corntrocted aad what nwy bo snp s stod of 
thorn is hteidly sot forth. 

11 Tha Wandarfwt Rtaa of tha AmtomoUa Indmrtry 

How tbo motor oar lo d ai tr y grow from nothing to an Imlsstij awfcsHasd at 
mnay tnfWoas, bow tho roans of its m aa nfertu riag activity has shifted from tbo 
East tetfcaMddU West, sad how tbsA—2n carb gradasBy <bpkriag 


Odor from your namadaala r or from 

MUNN A COMPANY, Inc., 381 Broadway, N«w York, N. Y. 
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The tunnel* will *erve many naefnl pur 
pones outside of that of transportation of 
merchandise, (toe of these, and a Tory 
Important one, is that of the hauling 
away of material from the eicarations 
for buildings within the olty Hitherto, 
this has been dona by teams upon the 
surface, but the present method is to run 
a steel chute from the excavation down 
to the tunnel on an angle of about forty- 
five degrees. The workmen wheel the 
material to the mouth of the chute, and 
dump It. and it is reoelved and drawn 
away by cars, which are successively 
moved below the mouth of the chute in 
the tunnel When a train has been made 
up, an electric locomotive hauls ft to the 
dump on the lake front By this method 
as much as 1,100 cubic yards of material 
has Men r e moved from the basement of 
s riagle building in on* day The best 
that has ever been aooompllahed by teams 
in the same time to <10 coble yards. An¬ 
other important service rendered Is that 
of bringing ooal to the better plants of 
Use various houses and tha haaltag away 
<* ashes and other rafts*. 

In na direction has tha turns*!, provad 
mere tueossaful than that of th* trans¬ 
portation of matt A twain hr thirte e n 
lost taftway has been constructed below 
Use Halted Stales Pom OOne balMtng, 
«7o*eltH*f on pa#* 4&> 


Both trains carry observation cars, standard and 
tourist sleeping cars, coaches and dining cars 
serving meals a la carte 

Unexcelled service and equipment and pictur¬ 
esque routes 

The Burlington Route is the only line 
running solid through trains from 
Chicago to Puget Sound and Portland. 

Further information end folders msy be 
obtained by addressing any Burlington 
Route representative or 

P. A EUST1S, Pmmucot Traffic Manager, Chicago, III 
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[Oonctuiei fro* pote in ) 
toad (ni from Jackaon Boulevard to Ad- 
Street The mill te throws down 
rora the mailing plstlora to the 
pUtforro of the subway, whets the 
■re plsoed In the esra of the ooto- 
and sent on to their destination, 
receiving of the msU st the Post 
le pooches sis tulosded from tbs | 
o ■ thirty-inch holt, which car¬ 
ries them op an Incline to • point lost 
below the driveway, where s cross-belt re¬ 
ceives them and delivers them onto the 
mailing platform For this work the 
tunnel company employs sixty-six electric 
motors and one hundred and fifteen cars. 
During the year ISO?, the electric mall 
trains made 337 040 tripe and carried 10- 
039 067 bags, pouches, and packages of 
mall, with a record of 99 01 per cent per¬ 
fect as regards the time of delivery at 
the various tunnel stations On the day 
before Christmas of that year the tun¬ 
nels handled over 00,000 bags, pooches, 
and packages, which were transported In 
1,391 cars and In 1.939 trips 
It can be readily understood that a 
complicated transportation system such 
as this. Involving an enormous number of 
cross-overs and switches, demanded for 
Its safe and uninterrupted operation n 
very complete system of signaling. Tho 
method adopted Is what Is known as the 
Stolken train-signaling system, the Inven¬ 
tion of Mr J J Stolt and Mr W J C 
Kenyon, the vice-president of the tunnel 
company Limitations of space prevent 
any detailed description, but In brief the 
system may be described as one which 
does not employ track circuits, but whlrh 
embodies two distinctive adaptations, 
first, the absolute protection of an Inter 
aectlon of two tracks and secondly, the 
maintenance of a signal or alarm for a 
definite time after a circuit closer has 
been actuated The method Is automatic 
For the protection of an Intersection of 
tracks on each of which there Is traffic 
In only one direction, red signal lamps 
are employed which are lighted by an 
approaching train These lights are so 
placed that warning hi given to a train 
on the other track and to any train which 
may be approaching from the rear After 
the train has set the warning signals, It 
crosses the Intersection and aa It passes 
on restores all the at anils to the “clear" 
or no signal condition In addition to 
the red lumps, a green lamp Is provided 
on each track, which Indicates to the mo- 
torman of an approaching train that his 
signals are working properly, and so 
gives him permission to go ahead 
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There are two trains that the 
world is watching. They are 
making records, and records 
on land and sea and in the sir 
are watched these days. The 

PENNSYLVANIA SPECIAL 

is saving time and money to 
die business man by permitting 
him to snap down his desk at 

4 o’clock and meet his asso¬ 
ciates in Chicago the next 
morning aa they open theirs. 
In the mean time he may con¬ 
tinue hit busmen with a free 
stenographer at his elbow, or 
loaf with the conveniences of 
the club at hand 

The "Special” leaves Up¬ 
town New York at 3 55 P M , 
Downtown by Feny at 4 OO 
P M , Downtown by Hudson 
it Manhattan Tube at 4 05 
P M , and arrives in Chicago 
next morning at 8 55 It kills 
time because it runs in the night 

“ Thu 24-Hour 8t. Louis " 

IS giving the business man an 
entire afternoon for recreation 
at the dub, or elsewhere. He 
may leave Uptown New York 
at 6 25 P M , Downtown at 
6 30 (by Ferry), Downtown it 
6.35 by Hudson St Manhattan 
Tube and reach St Louis at 

5 25 the next afternoon He 
may enjoy a good night on an 
easy-running train and con¬ 
tinue bis work the next day 
with a stenographer at his beck 
and call, or he may do any¬ 
thing ho can do at hu dub 
except play billiards- 

He gets a whole day in New 
York. 

These tnuns are not only 
time-savers, but nerve-testers. 

They exhilarate and refresh- 
They may be banked on foe 
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constructor# **4 pot U» seagoing affleera ■ 

troL Look at, the matter whatever way WUwlBr 
tu« moo Mens stoat as unreasons M * m to taka 
the captain* sad esac stirs oflloem at tbs tr*h*- 
atlxmiic Users from their ships, and ptota than Id 
full control of the yards tm which their ships wets 
built. Our seegotug cOcere hare not the experfeaoe 
or the epeelal technical and maebantcal tatowtodg* 
to qualify them for the position of “works m*hx- 
gent” An officer rosy hare s perfect senltn let 
naval etratesy and tactics, he msy bare the meet. 
Intimate knowledge of seamanship In lU broaden 
■use, of narlgatlon, and, lA abort, of ererythtn# 
that has to do with the manasement of a warship 
i in oommlasloo, and yet be a eery poor 



taye, fitted kith a’ superheater, the supplies of water 
belhj?dmwu from tanks dtXpSMd o« ailhsr tide of 
the heller, and th« coal Is tarried Is side bunkers. 
The Steam Is tod from the holier to a high-speed Im¬ 
pulse turbine running at Woo revolntlons per minute, 
to which, to directly coupled a ooctlnooma-currant. 
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The old American eight wheel passenger locomotive, 
with tie flexible wheel bene and comparatively blah 
renter of gravity, wee admirably adapted to the tracks 
on which It ran When, a faw years ago electric trac¬ 
tion waa applied to our steam railroads, the designers 
of the electric motors made the mistake of Ignoring 
altogether the steam locomotive, and basing their de¬ 
signs upon electric street car practice. Consequently, 
the first electric locomotives tor this work were In 
respect of their driving mechanism, nothing more nor 
lesa than exaggerated trolley cars, with the character 
latte rigid wheel base and a low center of gravity 

When the plana of the electric locomotives for the 
New York Central and New Haven railroads were 
made public, the BcmsTinc Aveiiua criticised these 
features, and predicted that they would prove very 
destructive to the traik particularly In thalr tendency 
to throw It out of alignment The wreck at Wood lawn, 
followed later by another at Greenwich established 
the trnlh of them* rrllt< lama and both locomotives 
have subsequently been modified, with a view to elimi¬ 
nating aa far aa possible the defects referred to 

In designing the powerful electric locomotives for 
the Pennsylvania tunnels which are Illustrated else¬ 
where In the present Issue the defects of rigid wheel 
base and low center of gravity were avoided by remov 
log the motor from the axle and placing It above tho 
frames and by reverting to the wheel plan of the 
American eight wheel type. In which there are tour 
coupled drivers and a leading four wheel truck It 
will be seen that If a pair of cylinders were placed 
above the truck, and the Jack-shaTt cranks and the 
coupling rods to tbs motor were replaced by a i roes- 
head and piston, we would have the familiar steam* 
locomotive arrangement 

It will thus be seen that the locomotives are a 
compromise between the existing steam and electrla 
locomotives, with the beat features of each Included 
They will combine the even turning effort and absence 
of unbalanced weights of the electric, with the high 
center of gravity and flexible wheel base of the steam 
locomotive Whether this to doetlned to be the endur¬ 
ing type, to a matter for the future to determine 

■ATT SKTAXnCXffY ‘kXOUAffIXATIOff 

Since the now plan tor the reorganliatlon of 
the administration of the navy to described by Its 
sponsors as tentative" they evidently expect that 
experience will suggest some modifications This 
being the case we hare no wish to Indulge 

In what might seem to be captious criticism 

for we believe that the Secretary baa given his 
Indorsement to the present plan only after a very 
serious consideration of 11m utility Furthermore, we 
have personal reasons for believing that many of the 
naval officials who have taken an active part la the 
recent criticisms and discussions are weary of the pro¬ 
tracted controversy, and are anxious to welcome any 
plan which gives promise of harmonious and sconoml 
cal administration 

Surely if special boards have done anything to solve 
the problem we ought by this time to have reached a 
dear road. The Sperry board, the Leu tie board, and 
lastly tho Swift board, were appointed, made their 
Investigations, and duly reported to the Secretary 
The present scheme may, therefore, be taken to repre- 
Mat the combined wisdom of the away selected ex 
peris who have paused upon the subject 

On one point, however, we do doubt most strongly 
tho wisdom of Secretary Meyer's proposed scheme. 
We refer to the proposal to take the administration 
of the navy yards out of the band* sf the naval 


I bate only a very easy idea of (hop 

If It be necessary—and we believe it la—for the 
present scheme of reorganisation to receive the sanc¬ 
tion of Congress, we trust that body will make o 
very exhaustive investigation of this phase of tbf 
question The Newberry scheme, which has nojf 
been for about a year In successful operation estab¬ 
lished the naval constructors In practical charge of 
the administration of the yards, Subject to a com¬ 
mandant, It created a single payroll, and placed tbs 
care of buildings and grounds, and of all the wor> 
coming under the head of olrtl engineering, under 
a single manager The number of separate shops 
was greatly reduced and the ol&oeri In charge at tho 
various shops were practically Inspectors of the work 
done tor their several bureaus. The work of the 
yards wss greatly simplified, expenses ware reduced, 
and there waa a greater all round efllriency We 
trout that Congress will niodiry the proposals of the 
present scheme aa far as they affect the navy yards, 
and penult them to be run nnder the present ad¬ 
mirable plan If this modification be made, we be¬ 
lieve that Secretary Msyer's reforms will prove to be 
of lasting benefit to the navy 

in TAj.ni or unm riai. 

Apert from Its own Inherent exrellsnre as a prims 
mover the steam turbine has been teaching ua many 


more correctly, has been bringing Into prominence 
many facta regarding the ateam engine which ware 
known but whose great Importance was being over¬ 
looked or neglei ted. We have all of ua known In A 
general way for Instance that a high pressure engine 
exhausting directly Into the atmosphere was extravar 
gent, bnt It remained for the low-pressure steam 
turbine to teach ua how much power was being lost, 
and what a large proportion of that power could be 


auxiliary chamber 11 baa already b 
that when an exhauat steam turbine to installed aa an 
auxiliary to a non-condensing engine, It can develop 
from the exhaust steam even mors useful work 
than tho engine does from the live steam. Proper 
tlonate economise also are realised where an exhaust 
■testa turbine is Interposed between the low pressure 
cyllndsr of a compound or tripla-expanslon engine 
and the condenser A notsbls Instance of this la 
found In the 59th Btreet power station of the New 
York Subway, whloh waa originally equipped with the 
well known AlltoChalmera cross-compound engine 
The maximum economical rated power of these 
engines, as contracted for, «u (,000 kilowatts, With 
an overload capacity of about 8000 kilowatts. At 
their normal rating, tbs engines showed a water rate 
of about 18 pounds of stsara per kilowatt hour, and 
at maximum overload the consumption ran up to 
about M pounds. By Interposing a low-praseure tnr 
bine between tbs low-pressure cylinder end the con¬ 
denser It has become passible not only to run the 
sag!nee with an economical water rats at their full 
overload, but the total kilowatt output Is about 
doubled, the ootnblned unit developing about 16,600 
kilowatts on a water rale of 14 pounds per kilowatt 
hour The ateam eater* the high preiaure cylinder* 
at a gage pressure of from 100 to IDS pounds, the 
low pressure at tram H to 48 pounds, the turbine at 
about one pound, and the condenser to maintained at 
about 18 8 Inches of vacuum In the expansion from 
196 pounds gage to atmospheric pressure 8000 hone- 
power I* developed, and by the Interposition of the 
•team turbine another 8000 horse-power la raoovered 
between the atmospheric pressure and 88J inch*! of 
vacuum. This to a wonderful advance In 
engine practice, bqt that we are itill fa* 
from theoretical perfection to proved by the fact that 
even with this successful combination, «0 per oat of 
the best units Is Being carried away by tha con¬ 
denser water Into the North River 

a Ria-mun memo too off ot nm. 

r bean aroused In Brtitoh 
- natal that lhai#ww 
moat wcomouv* oowueue* MMgaay TtortLtfar- 
tasted a new type of railroad eugU,parifenl*i* Of 


vagiabia-voKagB dynamo, wit* thto gene rater elec¬ 
trical energy ranging from HO to 800 volte to inputted 
to fdpr seriea-wound traction motors, the armatures 
of which are built on the four main Or driving axis* 
Of the locomotive. 

The exhaust steam from the turbine I* passed into 
Wt ejector condenser, and to finally, with the circu¬ 
lating condensing water, discharged Into tha hot well. 
Owing to th* steam turbine requiring no Internal 
lubrication, the water of condensation to free from 
oil, and can consequently be discharged from the hot 
well direct Into the boiler by means of a feed tramp. 
In this manner the water can be used over and over 
again, and the water carried in tha supply tanks 
actually serves aa circulating water In Uw oondenalag 
operations. Circulation 1* affected in n closed cycle 
by means of small centrifugal pumps, driven by anx- 
lllary ateam turbines, placed alongside the main tur¬ 
bine and dynamo The water thus flows from the 
tanka through the first pump, by means of whloh It 
Is foroed through the oondeaeer. where it serve* to 
condense the exhaust ateam from th* turbine, then 
to the hot well, from whloh it Is pumped to a cooler 
gt the front or the engine, where it oomee into oha- 
tact with a blast of cold air caused by tha movement 
orSie locomotive and U fan whloh serves to cool It. 
and then It returns to the tank tor further use 

In so cooling the water, however, the usual exhaust 
blast which Induces the draft through the furnace and 
boiler tube* la last To remedy thto deficiency a 
forced draft to supplied by means of a small turblae- 
driven fen, placed within Uto radiator or cooler, so 
tbat while It serves to cool the clrenlatlng water It 
also Induces a blast of hot Mr to the fire The cab 
of the locomotive carries a small switchboard, on 
which are mounted the controller for grouping tha 
tour motors, according to what drawbar pull la re¬ 
quired In aerie* or parallel, as well as tha regulator 
for oonlroIUng th# electrical circuit voltage, and con¬ 
sequently the speod of the train. 

The whole of this mein and auxiliary machinery Is 
mounted upon a strong underframe, carried on two 
eight wheeled compound bogies, to facilitate negotia¬ 
tion of curves at high speed. Bach bogle carries two 
of the four driving motors, aa already mentioned. It 
will thus be seen that In reality an articulated sys¬ 
tem Is adopted 

The first engine to be built on these tinea 1* 
approaching completion, and It* performances at* 
awaited with great interest The experiments which 
have already been made by tha oompany upon an 
extrusive scale lead them to believe that aueh a loco¬ 
motive aa this would peas es great possibilities and 
offer a complete solution to the traction question of 
to-day In any large well-equipped locomotive estab¬ 
lishment an eaglne can ba produced for a tow figure 
In comparison with tha electric looemotlve. and by 
the adoption at the new combination they do not anti¬ 
cipate that the prime dost will be very appreciably 


of d iffe rent articles, fineekiag of Pre¬ 
toria ora, the foreman Of tho railroad workshop* say* 
that It to easily fluxed and good Inm obtained free at 
sulphur and pkqapflorup, A test of toeat hematite wa* 
recently earrtsd out and Ms poanda ot bog was ob¬ 
tained freta UOO pound* of HU amt L Uto Transvaal 
' as’ n a otnto fi ti ofi of Iren and Mjjmfi Iff eMtoatod at 
00 tins year*. vatead «t VMMftt of Utto ftftfe. 
oautgt* wf net, atoepere ptpee and ?** fltttes*, 

reek MBt, gal xparee. Tk» reittoid also 
ahsut KM**** ot raite and<le«p«raaWta*Ur. % . 
to there fare mod s tot tM' nisi tie of but a 

- «* JIM* taraaoag mu* >g a, ^ 

its Ptaof among the great manufacturing houwtrtfiM* 
tfig world, but that stated affaire to 

H*geafc «a« for aufe? .yetre that •*»*«-Jdtt . 

dgMbd on Ml« ld ** tiamwWix, and ta *£ 
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**tw fa «wtr 

Jmim-m^'9* *mr m to 4** ***** at ***». 

Wb **■* ttonml *Jfly. 

.4Seft l #£&*t%riC 
^lagfggtaat swan 

'■i^ mU' l t w*h uu number reported to to* prwriou* 
Jffaift »*n to* tadofad figures do not **>**¥ **rr 
T lfatt R* ****** on «w Miranda. 

*i# wart «0*igr brtdgs acre** th* Monte gore* fa' 
' l*nh*ft^<»-ft*d-n abort Urn# fae. Th* h*l*6t of 
tea bri<fa* to too *wf *boT« too mol th# brfdg* 
eeaatete at t'tanwW farter 49 feet Ump, divided 
fate torn spent* ftp two t nt *r m *d l »t* masonry Pte» 
m Mi ftfch. Th* mate span U 470 (tot ton*. and 
*4tto ftt to* ottter spans ft** a teogto ot MO fast 

9Jt* fftfate ls*vte* Ooamtotooa fta* just toned a 
ayttoprt* of to* report of to* Interhoroogb Rapid 
Transit (Vanpany, IpclndiAg both to* Babway and Ble- 
mm dMMew, for toe far *nd*d Jon* 10th, 1909 
♦ft* subway canted H7,451,171 paaaenpen at a total 
ftiaw ot 14447,818—*ometbln* tea* than two onto a 
toiacpr Tk* etevntod division canted 175,787,974 
pptocftfwa. The operating npoM on to* subway 
nr* |4y467,«». aid 0ft to* derated y6.iH.8ls. 

*' i|i" 11 ar* bain* mad* to cooalder propoaala 
fpr a (apt p*«—r»*r aad wall ateawaftlp aad train serv- 
M fx«n Lopdod to Australia and N*w Zealand by way 
ot Quads, aad- an lfrftnot *«rrlo* on to* Pacific Th* 
anbrtdy aid wtioh would bar* to b* (Iren by British 
oelonte) goveriUMnt# would to r*ry hoary, Th* Aus- 
traiten gorwiuiaaiit d*«nurred at first, bat baa finally 
ftfitod to *bar* ip to* coat, and a coaterano* wlU raa*t 
in London e*rty in to* spring to consider too dotafli 
and apportion the eo«L 

Anew ateawaftlp torrto* win iftortip to eatabltetod 
totweon N*w York and Waahtafton, and freight steam- 
«htp«.wfil b* la Operation by to* flirt of next year 
it 1* estimated that to* journey trow New York to 
Wftahlafaaa win take from thlrty-sta to thlrty-*l«bt 
ftftara, tnotadtuf step*. A dally ton 10 * «f PHWW 
ataanw* te^to wfekmjtftfatoo Tie 'rttomac Hirer 
**rr** an t7pm«ft'»«~ territory on ejtttor aid*, which te 
new fargatr WttWttt sfa&rftT*ri|ttfw for traraHn# or 
aendted food* tp (wuik. Wftama are totes bunt, 
and. ateaU rtfamhprt* wlU pick op th* freight and 
carry It to tft* Qmdtaga of the lane steamship*. Th* 
country on each aid* of th* Potomac te r*ry fertile, 
toe eastern aftor* of Maryland produced 4,000,000 bar¬ 
rel* of patafaas teat year Th* gnat difficulty ha* 
t»ea to get tin prodao* to market. 

TS* foUowtag note* oonetrateg toe atoms* of Cali¬ 
fornia «r erade *H to concrete reservoirs wore recently 
fav*a te Conor**. A l,000.000ftarr«l merro l r, lined 
With concrete, ha* recently been completed at Port 
Rtehmoad. Cal. and on* of, •Oe.&OO-barrel capacity te 
rtfaar oonstroctjen Mar BakfnMd. The practice te 
M raavnte the *arth. whtoh te wort fielda te a wady 
teas, poem* aad very dry. to ahoat one-third to* depth 
of. toe prapo**d rewrnlr. With.th* material removed, 
S term ( w b«tt raftnd to* facavattoc, harms Hd* 
iMffiMU tfaftnftfahfiae#. Th* bottom and aftte* 
are tocn WrateS wtflj abort S-fnoft coaowte, oftea re- 
teteroad expanded metftl or aome adnlrateat 
fimatt oraoJte toa* MM *t tft* junction of toe aktea 
and bottom aad tkrnt the UnetotWam the eut aad toa 




««* dtesrtar*. 

k to, wto 

f. Abates*** fa s nite# te 
fat.’fabilSWWI tram -toe Wfat- 
*ritt wt* 




HCHKCH. 

f ;-J9a ffi*M6>*riki«fttI I* teatatltas a lS-teoh teleeeop* 
Ban fmtopg P»aft at u altttnd* of U,000 feet 
Tfaf. T ftLTWffiMr wlU hare chars* of to* teak of 
nrertfas tka Vf teleaoope. 

v ' Th* dkkWwy of a new Alhambra at Ronda, wrath 
Spate, by t*WT**c* Parte of BalUmore U reported. 
1ft. Parte recently sarebaatd to* well known Cam del 
ttey ktero, and proceeded to mak* exoaratlona. He 
found lart* comber* of Roman and Arabian gold coin* 
and revested rart saltertw. 

The Matte* Parliament win toon be called upon to 
prortde tor a apeolal department to taroll and de¬ 
cipher papyri dlae or mad at Haronlancom It la truated 
tftat tola action may to takan Immediately- 8ome pro- 
▼ton* docommite bar* been damased trrerocably be- 
mnae of testelatlr* delay aad nestoet 
11m Aamdean ISnaenm of Natural Hlatory 1a to one 
daalsna of the fhmona MRla rote* »f Meclco for the 
.pew reatanrant which b now tolng planned The 
i^fltla rnlaa were built ot adobe and atone ornamented 
tenth mural palettes and moaalc work produced by 
■tonee net te cement. The restaurant will therefore 
**rre the purpose of an ezhibUlan baa 


teat In*#, but not by toe akin, at leaat under ordinary 
conditions. The treater part of the absorbed emana¬ 
tion 1a quickly eliminated by the lung*, a small part 
paaeea away with fecal matter, and finally some has 
been found te the Uver and the bile, but none te ejected 
with the urine or pe rapt ration 

Aa tetemational conference te propoeed for the 
preservation of toe fur seal and all marine mammal*, 
Including whales, walruses, m lion*, and eea ele¬ 
phants. Bern* of theca animate are now all but ex 
tlnot, and th* government conatdor* it time to formu 
late an International law for their prea*iratton The 
Japanese seem to to the chief offender!, for they have 
•ven ventured within the three-mile limit to carry on 
their work of destruction 

X* a new process of keeping eggs In cold storage, 
COO eggs are packed In a tin box. and a little calcium 
ebloride 1s added, to Insure dryness A lid, having a 
hole 1/5-Inch diameter, 1s then soldered on and the 
box, with a number of other*, te placed In a large 
Iron cylinder, from which the air la then exhausted 
By tola operation the air aad carbon dioxide dissolved 
te to* albumen are removed, as weU aa the air which 
surround* the eggs and fill* their void*. The cylin¬ 
der Is next filled with pure c-jbon dioxide, and a pree- 
sorw slightly above that of the atmosphere te main¬ 
tained uuttl toe constancy of the manometer Indicates 
that toe egg* are saturated with the gas But as 
eggs do not keep well In pure carbon dioxide, a cer¬ 
tain quantity or tote gaa 1a next withdrawn from toe 
cylinder and replaced by nitrogen, obtained either 
from the cylinder* In which It te sold In a compressed 
stats or by passing air over red-hot copper When the 
eggs have become saturated with the mlxtnre of gasee, 
toe boxes are removed from the cylinder, sealed, and 
placed in room* where the temperature 1s kept be¬ 
tween l| and II deg. V By this process toe egga are 
kept In an atmosphere which contains no free oxygen, 
and In which to* proportion* of carbon dioxide and 
nitrogen are toe same aa exist te toe albumen of 
freeh laid egga 

Whether ex not there te a planet beyond Neptune 1s 
a problem Which has long oonosrned mathematical 
astronomers. Among those who have taken toa trouble 
m a them atically to settle the problem of inch a planot'e 
existence la Prof. W H. Ptckwlng, who used toe math 
od of Levanter, th* discoverer of Uranus Prof Pick 
Ortag believes in to* existence of at leaat on* such 
planet, which he baa designated by the tetter 0 A 
Search for tola planet was recently undertaken by too 
Rev J H Metcalf with hte 11-Inch doublet, but without 
aaoewa. The reasons adduced te Science by Prof. 
Pickering fur this fhOnre are th* following (a) The 
planet aa j be une x pectedly falat, or reddish te color 
Its computed magnitude la IM (ft) The orbit may 
bs highly eoeeatric, the 00m putattoo being based on 
ah ipp rert aatafr dreuter ortlt (0) The orbit may 
b* highly tootined to to* «dlptle, and th* planet at 
pre s en t situated far Mm Ha nod*. Tor various rea¬ 
son* th* first twft faunas are not thought sufficiently 
effective to tatfatere wtth the discovery of the planet 
V* might, hr falSW, corn pare planet a. an sceonnt 
of it* fetedre rtae and peattloo with regard to the 
oQtfr planet*, to toefttxth or eeveeth satellite of Juul- 
tfff. The tediattona ef th* orbtta of three two bodlt* 
t>) ft d*g.'ftBd |i''d«tft, reapeottrety The ngtoa al- 
r*ftd#f e*vewd\ fa tkft photographlo Seareh ertenda 
•mi M, «d reach*# to a aaaxl- 

fafaft dteteoe* hr^tO teg. fa to* north and south of It 
fa* ertfadsffi flte n fa w fa nab* an axamtention of 
fag higher lattfate* saxt yw. The number of Mare 
already «a«fa*d fttfa* aegpeh Is eatlmatod at abort 


AERONAUTICS. 

R e ccgel sl e g that all toe leading Ruropean nations 
an rapidly developing aerial fleets of both llghter-than- 
alf aad haavlerthan-alr machines, Gen James Allen, 
toa chief signal officer of our army, made an especial 
fttea te hte annuel report to toe Secretary of War lart 
waak for a definite plan ot aeronautical development 
te th* army It te to be hoped this will be given toe 
attention it deserves Our War Department was the 
first to order an aeroplane, and It should not fall be¬ 
hind now te aviation or aerostatics. 

Ths teooad week te December 1s noteworthy from 
the fact that Maurice Farman. a brother of Henry 
Karman, started to nuke the first cross-country tour 
ever attempted by aeroplane Leaving Buc, near Ver 
sallies (Prance), at 1 SIP M December 9th, he arrived 
at Chat roe (41 miles distant) In 53 minutes flying 
over Trappes and Rambonlllet cn route Hte biplane, 
which resembles that of hte brother averaged 47 miles 
an hour te making this flight The weather was fine, 
there being scarcely any wind The flight formed the 
first stage of a trip to Uotirdeaux, which M Kerman 
hoped to complete In four nr five additional flights 

The Wright Company has recently been Incorpo¬ 
rated In New York for the manufacture of the Wright 
aeroplane te the United States The company te cap! 
tallied at |l,000,000. Wilbur Wrigbt being president 
and Orville Wright vice-president Among the direc¬ 
tors are such men as Cornelius Vanderbilt, Howard 
Gould, and August Belmont The company will erect 
a factory at Dayton, Ohio—the home of the Wright 
brothers- and will also have an aviation field where 
purchasers can be taught the operation of the ma¬ 
chines. It ls expected that many American sportsmen 
will soon become Interested tn aviation and own aero¬ 
planes. 

On th* 8th Instant Earl Gray, Governor General of 
Canada, Lord locelle, SDd several other prominent 
Canadians visited Dr AG Bolls laboratory at Belnn 
Behreagh, near Badderk N B and, In the absence of 
Dr Bell, were shown about by Messrs. Baldwin and 
McCurdy, who are still associated with him te hte ex 
perlmental work A demonstration was given of a 
new hydroplane boat which rose completely ont of the 
water In a abort run of a few hundred feet It te ex¬ 
pected te use this boat beneath an aeroplane, so as to 
make possible the ascent from water Despite a hall 
storm and a soggy field Mr McCurdy treated the visi¬ 
tors to a flight of a mile In the Baddeck No 3 ” the 
second biplane that he and Mr F W Baldwin have 
constructed tote year, and the one with which a con 
alderable number of auccessfnl flights have been accom 
ptlshed Altogether, there are a half doten dlffereat 
heavierthan-alr machine* ready to he tried out on the 
Ire of the Bras d Or lakes at Badderk this winter 

Tbs first tests In the United States of firing at bal 
loons were carried out at the Sandy Hook proving 
grounds on November 27th when a small 3-man cap¬ 
tive balloon was anchored at a height of 300 feet and 
fired at rrom a distance of 2 000 yards Fifteen shots 
were fired from a spot let I pounder having a range of 
movement from horizontal to vertical, without hitting 
the balloon A larger field gun that could be elevated 
to about 40 degrees wss also tried with smoke-produc¬ 
ing shells, several ot which paused over and several be¬ 
low toe balloon A third kind of shot was a shrapnel 
wbtrh exploded at a certain sot distance, and dis¬ 
charged backward a s< ore or more of balls In a widely 
expanding cone The balloon was brought to earth 
by one of these shot Before the completion of the 
tests, which lasted several days, 90 shots wefe fired 
with but 3 hits. Two of these were without effect 
As a result of toe teats, army officers believe It will be 
almost as difficult to hit and destroy a dirigible balloon 
as an aeroplane. 

At th* meeting of the Aeronautic Society on Decern 
her find, Dr Bprett of Coates* llle Pa., an Intimate friend 
ef Mr Octave Chanute and an aeronautic experimenter 
of many yean’ standing, gave a brief talk upon hte 
work In connection with the aeroplane After railing 
attention to toe fact that all animals walk or move 
over th* ground Irrespective of the number or length 
of their legs, just too same as all flying creature* navi¬ 
gate toe air no matter what the also or shape of their 
wings, Dr Bprett said he believed flight depended 
upon a Bsoeral principle as simple as that of the lever 
which governs walking, but that man had difficulty In 
discovering tote principle ateo* he waa not making one 
of It universally, a* to to* Utter case. Of tato years 
be has devoted himself to finding tola principle, In 
which quest ft* believe* he lias met with success As 
a result, be ha* lately applied for a patert npon an 
t crop lane te which It la emftodted He spoke of having 
discovered te hte tarty experiments the curve now 
nsed on th* Wright biplane surfaces At the suggestion 
of Mr Chanute the Wrights made'quantitative torts of 
snrfaoea having tola curve and, finding it sattefactory, 
adopted U. Dr Bpratt was with the two brothers 
three seasons at Kitty Hawk and was an Interested 
WttMaa of their first flight* with a motor. 
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It Ib a oniiotu Instance nf wbal might b« called the 
vagurlcB of mechanical evolution that the latent and 
muni powerful electric lo<omotlvea, of which we pre¬ 
edit llluatrallonB should b« furnished with those Bide 
roils and connecting rods, the abolition of which from 
tlin electric locomotive was considered to be one of 
its prim Ipal points or Improvement. 

'1 heoretlcally to got rid of the reciprocating move¬ 
ments and unbalanced rotating weights of the steam 
locomotive was eminently desirable for these unbal 
anced weights were the cause or much dost rui live wear 
upon the traik and roadbed Furthermore the sub¬ 
stitution of the inmpait electric motor encircling the 
driving axle was loneldLred to bo an Ideal arrange¬ 
ment of compactness and efflclency 

When the electric drive tame to be applied to steam 
railroads aa In the case of the electrification of the 
New York ( ontral and the New Haven roads It was 
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tioa only, It U possible to secure perfect couaWr- 
balaoce, and the engine delivers no more shock to the 
track and roadbed than a passenger car of equal 
weight 

The motor and massive side frame, the lack shaft 
and all other gear, are spring supported from the 
driver and track wheels, so that there la no track 
stress other than that local to a single pair or wheels 
In this arrangement of motor support sad connection, 



operated overhead contact shoe, of which there are 
two on each locomotive. The am locomotive, which 
U now being tested both aa to speed and battling 
power on the Long Island Railroad, la giving satis¬ 
factory results. 


In the region of Tunis there has t «n Installed an 
extensive system of electric traction lines. The new 
electric sections, which are now in regular running, 
are designed to replace the former steam railroad. 
This latter comprised three lines, one of these running 
from Tunis to La Ooulette, about 10 miles distance, the 
second from the city to Mans, 11 miles, and the third 
from La Ooulette to Maraa, about 5 miles. The region 
covered by the lines Is of Interest as being the site of 
ancient Carthage and Its extensive suburbs. The first 
two sections had a common portion of about ( miles 
between Tunis and Aonlna. The steam lines had been 
conceded In 1871 to an Bngllsh company which turned 



the track on a curve near Woodlawn and the latter 
doing the same thing when hauling the White 
Mountain express at high speed through Greenwich 
Conneeth ut The running of both types of locomotive 
has since been greatly Improved by tbo substitution 
of four wheeled loading trucks on the New York Cen 
Iml locomotive aud the Introduction of pony trucks 
on the locomotives of tbo New Haven road. 

In designing the locomotives to he used In the Now 
York tunnel extension of the Pennsylvania Ilallroad, 
the engineers of the railroad company and of the 
Wesllnghouse Electrical Manufacturing Company have 
profited by the valuable experience of the past few 
years, and have designed an engine which will have 
the high center or gravity and flexibility of wheel base 
which characterise the steam locomotive It con 
slats of two duplicate sectloua The wheel plan of 
each section is the same as that of the eld eight wheel 


One of the 2,000 bsrse-power motors o I the 
Pennsylvania electric locomotives. 

the center of gravity height closely approximates that 
In the best high-speed locomotives 
A decided Improvement In the ‘ Pennsylvania” type 
Is the use of a single motor for two pairs of driven 
and the keuofita secured by Its position. The motor Is 
located high up from the roadbed secure from snow 
dirt and water, and Its design embodies electrical 
features nuvor before secured on an electric loco¬ 
motive 

The first twenty four locomotives to be built will 
have the following dimensions 
Total weight 108 terns, total horse-power 4,000 
maximum draw bar pull 00 (H)0 pounds maximum 


which had been laid across the Tunis Lake ao aa to 
use it for the line as far aa La Ooulette and thus run 
In a straight path The old traject Is kept between 
La Ooulette and Mans, but there la also a second 
branch which runs nearer the sea coast, traversing the 
site or Carthage and reaching the elevated locality of 
Bldl bou Said, thon descending to the terminus at 
Maras. 

The objoct of the new line Is to enable the popula¬ 
tion of Tunis to reach the seashore easily and rapidly, 
and the new shoro branch could not be realised by tbe 
steam road on account of the Irregular ground cov 
ered here It Is expected that the suburban region will 
be much more developed by the uae of tbe electric line. 
At present the trains are made up on the mnltlple- 
nnlt system of two motor cars and from one to three 



pounds and In weight and power It Is the largest rail 
way motor ever constructed At ea< h end of the rotor 
■haft Is a crank, the two being set as In steam loco¬ 
motive practhe, at ninety degrees. From these cranks 
a pair of coupling rods lead down to a crank-shaft 
(known os a Jack shaft} which Is carried In the 
frame In a borlsontal line with the axles of the drlv 
Ing wheels. The Jack shaft < ranks are cuupled to 
the driven. 

Now It will readily be seen that this arrangement 
avoids all the dimiultles of counterbalancing which 
have boon suih a nightmare to llie steam locomotive 
designer and to ihe track supeilntendent for since 
the motor crank revolves uniformly and at 1 unstant ef 
fort differing therein front steam practice the turn 
lng effort or the drive wheels Is the same as for tbe 
motor and Is constant throughout each revolution 
Moreover, It will be seen that atnee the movements of 
all rods and moving parts are those of pure rota 


Tho controller on the Pennsylvania" type Is 
scarcely as large aa that on a Hoe printing press 
None of the main power passes through It, as It Is 
really a switch corresponding to a telegrapher’s key 
operated by electro-pneumatic means With a lever 
which can bo moved with one linger, the engineer can 
admit lo tbo locomotive a current equal to that avail 
able In a hundred trolley cars 
The electric, supply will be secured from an electric 
conductor, or third rail, by tour contact aboea on each 
locomotive At some points where the great number 
of track switches will not permit this power will be 
secured from sn overhead conductor through an alr- 
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trailers Tho motor cars are fitted with two motors 
of the G E-66 typo which ran on 000 volts on the over¬ 
head wire or third rail, and give 125 horse-power, using 
two series-parallel controllers With front and rear 
motorman s cabins tbe cars have first and sacond-claas 
compartments and also a baggage or light freight com 
partment. The chaasla has two bogles, one of which 
carries the motors. Current Is taken by third rail for 
the suburban part of the line, and It Is only within 
the city that tbe trolley la used The motor cars 
weigh 28 tons and contain 100 places, while the trail- 
era, of an equal capacity, weigh 22 tons 

Tke areas M. Petersburg Ossss Plant. 

In view of the vory satisfactory results obtained by 
the purification of the water of the Neva In ordinary 
sand filters, whan tbs epidemic of cholera was preva¬ 
lent in St Petersburg about a year ago, the municipal 
douma and tbe authorities of the olty have decided 
to erect a large plant for osonlslng water It la only 
just to say that tbs cbolera Infection Is to be attrib¬ 
uted in this recent outbreak to the defective nature of 
the actual system of distribution, which Is Incapable of 
retaining the bacteria. On the other hand, the sani¬ 
tary authorities of tbe government, as well aa those 
of the city of St Petersburg, an of tbe opinion that 
sterilisation by osone la the only method which la able 
to assure a radical purification of tho drinking water 
of tbe city, their investigations, as well as those of the 
institute Pasteur and Koch, having demonstrated the 
perfect bactericidal quality of osone aa the beat means 
for completely destroying tha microbes contained in 
water This large osone plant, combined with an In¬ 
stallation of rapid filtration (Howateon system) will be 
laid out according to the combined systems Blemenede- 
Frise-Otto The electrical portions of the osone ap¬ 
paratus will be constructed by tbe Siemens * Halske 
Company and the plant ef Felton Gulliesume-Lsh- 
msyer— La Nat or*. 
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protatbly man y poopl* have at time* watched the 
splash** caused by rate drop* telling upon the smooth 
surface of a pool or river Some, too, may have gone 
■0 ter aa to differentiate between the aplaahes tormed 
by the big drape of a thunder ahower and those pro¬ 
duced by the smaller drops of a gentle rain. In the 
termer case a oon-ptouous bubble floats ter a moment, 
and then vanishes. In the latter a crystalline foun 
tala seems to start from a surrounding coronet of 
lever Jets—though this Is In part an illusion, for it 
Is known that In reality the coronet has vanished be¬ 
fore the Jet appear*. The Image of the coronet has 
not had time to fade from the eye ere that of the Jet 
Is superposed upon It Moreover, It may have chanced 
to the reader to note the different effects, both of 
sound and of splash, prodnoed by a atone dropped Into 
the water—these differences apparently depending 
upon the height from which the stone descends, and 
upon the condition of Ita surface, I e, whether It is 
smooth or rough, wet or dry But If the reader has 
at one time or another made each naked-eye observe 


Thus, It became necessary to have recourse to the far 
shorter exposure of an electric spark. It was found 
that the bright spark given by breaking the primary 
circuit of an Induction coll at tho surface of mercury 
was of much too long duration to be useful for the 
purpose of flash photography, so that tho originals 
of the photographs reproduced on this page (for 
which we are Indebted to tho courtesy of T*rof Worth 
lngton) were taken by means of a spark the duration 



made. The exact timing of this spark Is obviously of 
tho greatest Importance 1 hts la i fleued by means of 
a tailing metal sphere which passes (outside the dark 
room, of course) botween two terminals connected one 
with the Inside of one Isyden jar and one with the 


apart for a spark to Jump across till the timing Hphi.ro 
Iiaasos between them Uut whin this occurs the dls- 
(harge takes place with tho accompanying flash In 
1 he dark room Uy (mans of an Ingenious arrange¬ 
ment of magnets and springs for full details of which 
the reader Is referred to I’rof V, orthlngton « work (“A 
Study of Splashce I Ihi timing sphere ran lie mado 
to fall either stiniilLaneotislv with Ibt drop or sphere 
destined to lUUHe Ihi splash to Ih photographed or 
slightly earlier or later In this way li Is possible 
brilliantly to Illuminati (In splash for mu thrue-mlfl 
lonlh pan of a ac< mid at any d> sired |h rlod of Its 


by raising Its r< li suing h w r ulioul tiio-rtfilis or an 
Inch tho law of falling bodhs Insures tliul tin dash 
will bo postponed by Jusl mu thousandth or a second 
and tho next photograph anordlngly raw ale a stage 


to elucidate 
Worthington, 
Royal Naval Engl 


CB F R S (Head Mnster or the Royal Naval En 
neerfng College, Dovonport, England), commenced 
systematli study of splashes, and In ordor fully 
appreciate the disturbance of the llqul 
hr experimented and their relations 1 
aid of photography In those days of 1 
and rapid snap-shot cameras. It might 


photography 
harbors this 


Bi 


ton reminds us, (he problem of how to photograp] 
splash Is by no means a slmplo one, tor tho chan 
of form that tako place are far too rapid to c< 
within reach of any ordinary ktnemmtograph, while 
quickest photographic shutter Ih also much too si 


of whhh was certainly less lhau three millionths of a the splash la obtalm 

second—a period of time whlih bears to the whole despite Ihe rapidity 

second about the same proportion as a day to a thou brilliant y of (he On 

sand yaara. Hon Ih ho short that 

This Dash Is obtained by charging two Uydcn Jars exposrd limn ti d 

by an electrical machine on their Inner tuats, ono posl In thilr drwlopmenl 

lively and one negatively Stout wires lead from the Wo may now gluii 
outer coats to tho dark room (where (he nplOHb Is to Interesting fads will 

be photographed I and terminate In a spark gap be- W orthlngtnn h studv 

tween magnesium terminate anil close over the surface prise (he reader to 

of water contained In a bowl I ho Inner coals of the cwnts follows llu 1 


tween the two outer coats uc ross the spark gap Id the 
dark room This latter la the Illuminating spark, by 
moans of which the photographic exposure Is to bo 


In s arc obtained 
i and arranged In 
inlniiLrly adjusted 


been established hy ITof 
.lies It will probably sur 
what a lengthy si rles of 
of u small drop of water, 
mil Ih Inches Into a mix 
milk being added to ren 
Inti lllgtbli First as the 
i tho Biirr&ce there arises 
rrascs in stec until upon 
« pa,n )7j ) 






















































(or local application, It no wntoomed hr the medical 
pratoeelen, end equally hr paibnU, on eooount of Iti 
Invaluable service* In ope retire procod ar m upon the 
eye, the now, and the throat By merely placing a drop 
or two of a rotation Of oooelpe (or one of its salts) 
Into the eye, or by painting a similar eolation open 
the mnoone membrane at the noro or throat It la 
porolble to prodnoa anaathaala ro complete ae to ea 
able surgical operatloni to be performed npcm throe 
parte without Inflicting the leant pain or dlaoomfort 
upon the patlentn Certain objections to the nae of 
cocaine were not long, however, In ahowtng themselve*. 
Cocaine la a powerful alkaloid, and U the oenal doro 
be exceeded, very grove raeolta follow, a number of 
patients having actually died as the reanlt of cocaine 
poisoning. Investigators were therefor* led to search 
for ether substances, either Uks cocaine occurring nat¬ 
urally, or prepared synthetically, which would pasaeae 
the properties of cocaine while being lees poisonous 
In thla way, etatro Nature, a number of anesthetic 
drugs have been Introduced, including alypln, holo- 
cslne, eucmine (alpha and beta), scopolamine, novo- 
oalne, stovaine and tropacocalne. Of these the three 
latter have been chiefly employed In producing spinal 
ancatheala. The method constats In Injecting, by 
mesne of n syringe and needle, n quantity (usually 
about one cubic centimeter) of n solution of one of thee* 
rubstnncee Into the spinal canal. The Injection la 
made In the back, close to the middle line, the needle 
Ulng Inserted between two of the vertebra*. With re¬ 
gard to the detail* of the method, various procedures 
have been described, and no agreement has yet been 
reached as to which of these la to be considered the 
best There is no doubt that modifications are desir¬ 
able to salt particular requirements. Thus, many oper¬ 
ators direct that the drug be dissolved in cerebrospinal 
fluid or else In n saline solution having the same spe¬ 
cific gravity and the same osmotk tension as the blood- 
serum Others consider that the anrothetto solution 



Plans above tbs grots#*' 
forehand and marked da 
arftelroU yJ tat ^Mrt 

a theodoWallk* tmtvUmt, or gay ether, kinm* 
used la artiflsry for maagarlng the aagbs e apd fi 
made by the straight Hoes O. if ahd 0» lf wfthtbebse* 
0,0, This measurement mart he taken gfahttaw 
onaly by thetwo operators at the pr e ci se moment the 
aeroplane c rown tfce vertical pbree 0, Air <V This 
much given, we pupae* determiatog the >MnM * 
if or h g simple examination of the ddggjfaro shows 
that we can write 

0i*ssakoota 
0»*=Aoot/J 

Adding these two equation*, 


h (cot a + cot 0) eO.a+O.a^ftd, 
0 . 0 , 


give* directly the lengths of the cotangents, we a 
have, supposing oct am* and eotflmeb 


• +» 

It la easy to see that with a glide rule a simple read 
Ing will Immediately give the value of K 
instruments for measuring an glee a and 0 are ro 


mend the addition of glucose or of gum-acacia to the 
eolation Thaw thicker solutions tend to remain at 
the spot at which they are injected, while solution* 

In oerehro-aplnal fluid or in normal saline tend to 
A down the spinal canal, and thus have a 
to affect It to usual to with¬ 
draw a few cubic centimeter* of oerabroaplnal fluid 
from the spina} canal before injecting the ameetbetlc 
fluid. Then nr* two reasone for thla—first, the sur¬ 
geon la assured that be has actually introduced bis 
needle Into the spinal canal, and htoondly ba la certain 
to avoid Increasing unduly the ceTabroaplnal pressure 
when he Introduces the anasthetlslng fluid. 

On Introducing the fluid Into n particular part of 
the spinal column, aunt beat* Is produced of all parts 
of the body deriving their nerve supply from this part 
of the npttad oord, and all parts baiow If the fluid 
be allowed to ascend the spinal canal (a. g.. by raising 
the hips) the anaatbosla rises higher and higher as 
the anmrthetle fluid reaches the trunks of the nerves 
arising from the higher part* of the spinal cord. If 
the patient be plaoed on one aid* while the Injection 
Is being performed, the auastbeUc fluid oan be mad* 
to enter on* lateral half of the aptaal canal, and In 
thla way It 1* possible to limit the anesthesia to one 
lateral half of the body 

The'anwathetlc fluid can ba allowed to ascead almost 
to the top of th* thoracic spine without fear of un¬ 
toward oonwqnencsa. When It reaofaae the bees of the 
neck, however, the phrenic nerve, concerned with th* 
movements of respiration, becomes involved, and it 
was deemed impracticable to produce sanathrola of the 
head sad neck by the aptaal, method. Prof. Joaaeeoo, 
however, has shown that tbs addition of strychnin* 
to the ansMtboUc rolution produces no powerful * 
stimulant effect upon the reeplratory center in th* 
brain that tt is possible to introduce an anesthetic 
fluid Into th* upper part of the thoracic spine, and to 1 
alloy the Hold to ascend th* sp^hl canal in the neck 
*0 ro to enable operatloni to he par fooned on th* uadi 
and thrust But It I was y*t too early to say whether 
this method may he considered a ro#* one. 

Of the three drugs which are tw? chiefly used for 
th* production of spinal annethedn. Stovaine in found 
to produce th* moat deletertou* fflnst upon the hid- 
asm, acuta nephritis having followed It* injection In 
quite a wronger of rase*. Novoenf** and troprooentae 
*» MM Injurious In this way, wbflt they nr* gguflOr 
<mm 10# •* fwrotheUes. It thus appears likely thkt 
'#Wt- **0 *PW*nt stovaine In the near fuiwri, add, 
tfl^vflpMbMgla* in a one P« mat ■ottftoa b 
Mdjfltltofldy used tor th* pupcee to this 
^ amml doe* Injected being about 1% grata.' 



well known In artillery that tt la unnecessary to refer 
to them; but We will remark that thta method of meas¬ 
uring la susceptible of greet precision and should give 
Mttalkcttoa not only to th* aviators theme*!*** but 


writer hopes, to tb* near future, to make aom* height 
maaiurementa by this method, with tk* help at e very 
Ingenious apparatus that-measure* th* aagb add at 
th* same ttm* determines the plan*.- ' ~ “ " 
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Photography" After a brief explanation 
by a few picture* of th* developing tanka, 


ekf parte of th* ball Two very large prttto er* madej,- 
on developing^ paper to full view of the ladhtu*. , 

'An assistant at toe earn* thus makes natural color A **** Mjr - - 


Ject, and aMe tnasparoaeia* from the nguiar nega-. 
tires of the aodteao*. The touaesto paper prtnta at 
th* audience are than dtopfayed, and lator tke ttona- 
paraade* and color pictures are ptojectsd by tt 
ton «pon * large screen- Under'th* umpteenqf Utoi- 
Camera Club Of : New Totk, thb enbrtatoeietrt to t* bf l 
givaa to thlaetty dwrtag the winter hrWr r ««#. 
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- Ws ara attoa eloa*j« another 
e* the Bfflmrarm hnamtoax'i lift 

i *f ... 
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to to* pfweflnt 


method Of performing spinal a 







' Hate4 «M *** ***** specific 

j darrattv* an< . 

_, closely InterWpwst f» to rod* It dlfflcult to decide 

^ ” how voeb *< the narrative ought to bo ml Into the 

ry .ry QtoWfhfrtod, Itpwwt, the apeotflcatloa turned 

****** 81 “• tpM U»« point that Bbooro claimed th» *ot« right to 
■44 tag gold to tho oohttlOB. Ro statement Is toads 
tg, to too proportion of this agent, this varying aoeord* 
teg to tho character of to* material treated. TO* Lord 


had really discovered to* dnbanoed eflect pro¬ 
duced Or tb« addition of add, For til* reason he 
ptnooacri against tb* 1»01 patent, and decided that 


prit* for phritolocr and medicine, It a SwM* 
■argaen. Ha la a nmtlv* of B*rn*, whore b* wat born 
In 1141 H* wat educated there, end otter ttodjrlna 
at Berlin, Part*, and London become PTofeator of 8ur- 
gerr In tie university or hit native city and Director 
of tb# Surgical Ollnlc. Hit aapedal Held It tie thyroid 


• Cartel 


bt f m lhi T 


work ta tbat ^ , 


- ■ Whan tho proprietor* of thU Journai gave Into tho 

St Wt; or ta tb* Aero deh, of America their bandaome 

‘ aristas® trophy nearly three yean ago, It waa with 
the ballot that Weh a oup would help to .create In 

-— — - tereat In the fas cin at ing anbjeot of human flight and 

■ rawwer* afth* _Amfrtcgn Inventor* to renew their 

* * effort* toward ita eolation. It waa at flret thought 

- advisable to hold coataote upon a given date and at 

o doe# equal $ stated ttae% ^ ^ gr«t *o*h eonteet waa to have 

'** k “ beta held at tea iimeatown lahlbttt _ 

llth, 1907. bat aa than waa only 
aeroplane ready at that time, and aa the 
teani of tutor* competition* did not meet with any 
It It waa decided to change tho rule# to that 
—perimeoter could try for the trophy at any 
if dock diettr«e; provided ha gave a few dayu’ notks* to the Aero 

_ „, — I* te wwy ridd- Club *o that the proper official* ooald be present to 
l^iUqsij^dfrOtertMl,«Xl't*a‘«ntn* with *. tbn* and observe the flight Under the new rules 
J1 *“ ’ * » Oiecn H- Curtlaa made the required flight of a kllo- 

■thlng white meter In a rttwlght llna at H a mmo ndtport, N Y„ on 
» •** Br * 1 ** July 4 th, 1908, as a remit of which he waa declared 
_ ,*?*' •*“* the winner of.the first lag of the trophy. Inatead of 

<4% mio* dtteatnr*. fioeh hat of ^nag a specified dl*teac* for 190*. it waa decided 

haiha A *a**ter of oeqaadoaa town to award the trophy this year to the aviator who 

- - ------ ... me Of 26 hllo- 

On July 17th 
14 JM mlier In 
at Mlneoln, 
i the lengeet 
exoept the 
on De- 


Mr Robert M, Strong's admirable comparison of tho 
gasoline and alcohol engines la continued in the cur¬ 
rent SuPKjmmrT, NO 1771 Mr Vaughan H Wilson 
contribute* an excellent note on the future of aluml 
nlum U a anbatltute for copper wire. Mr Qeorge S 
Hodglna writes on time speed control signals, in which 
he explains bow the New York Bnbway trains are auto¬ 
matically controlled in view of the difficulty experi¬ 
enced by the New Theater In New York city with its 
acoustics, an article by Floyd R. Watson should be of 
interest. The wonderful wlne-growlng and wine-creas¬ 
ing establishments of Kemplnakl k Oo„ the largest In 
Germany, are fully described and llla*trated Our 
Paris correspondent writes on the new electric loco- 
motives for the Simplon tunnel Action at a distance 
produced by drying oils la the title of an article by 
Werner Schmidt He shows that many substanoaa 
apart from radio-active eu balances affect the photo¬ 
graphic plate. Among these la a class of aocallod 
drying oils, the beat known of which la linseed oil 
varnish. Mr William H Ballou contributes a popular 
article on tome or the showy mushrooms In nature In 
view of the return of Halley’s comet. Prof Bt ft 


Daniel of the Princeton observatory dis¬ 
covered a great comet on December 9 d. 699 Or M 
T, In R. A, 6d lfm 90s. Dec. + 23 deg. BO min with 
a alow northerly motion. At the time of ita discovery 


Prof Bt B. Barnard of the Yerkea obaervatory ob¬ 
served Daniel's comet December 7 d. 6906 Greenwich 
Mean Time, fit R. A. 8b. 19m. 41m. Dee. +14 deg. 44 
min II esc. 


Danlel'a comet waa observed on December 8 d. 6870 
Greenwich Mean Time, in R. A. «h lfm 67 8a. Dee. 
+16 deg 10 min 68 esc. 

Metcalf report* Danlel’a comet December 8th 1909, 
at O M. T m 30m., H. A. 6h lfm KUa. Dec. +16 
deg. 27 8 min 


A letter has been received at Harvard Observatory 
from Father O M. Searle, C.0P, of New York, giving 
the following “Continued Blphemeria of Halley”! Comet 
to he Apr 19 d. 991 O M T ’ 

B. A (1910 0) Dee. to* * Br 



Atmospheric pressure Highest 80 T1, lowest, 2918, 
30.18 Temperature Highest, 74, date, 19th, 
lowest 10, date, 16th, mean of wmrmeat day, 81 date, 
llth, coolest day, 12, data, 16th, mean of maximum 
for the month, 64 1, mean of minimum, 413, absolute 
i, 47 7, normal, 41 J, excess compared with the 
mean of 19 yean, 1.8. Wannest mean temperature of 
November, SO, In 1902, coldest mean, 27. In 1873 Abso- 
nd minimum of November for 39 
Average daily excess since January 
1st L0 Precipitation 1 88, greatest In 24 hours, 1 0 
date, 14th and 16th, average for November tor 79 
years. Ml. Accumulated deficiency since January lm 
4 44. Greatest precipitation, Ijt. in 1889, least 0 75, 
Wind Prevailing direction northwest, total 
, Mil ml lee, average hourly velocity 12*. 
Bum velocity, 48 miles per hour Weather Hear 
U, partly cloudy, 11, cloudy 8, on which ooi 
or mors ef precipitation o ccurred a Snowfall I o 
Stead tlrd, 84th, 16th Mean temperature of tin hii 
t urn, 6160; Dermal 66.27 Precipitation or the an 
tana, 08 , normal, 10.67 


miua attAL tmn m n nw rawn 
nr ran. 

Tbli rwrl Lipins eahlMUen of %ef% Uko thet of 
tut you, oontains many toy* relating to • nation. 
KUw of strange designs, aeroptanes, and dirigible bei- 
loon* an shown In gnat numbers. 

Richer’* 'Modern War" npmrats an attack upon 
in airship, which cantos a target consisting of two 
crouod flags. Tha project (to. which Is shown In tbs 
renter part of oar photograph, I* a small aeroplane 
mads of wood and celluloid. It constat* of a wooden 
spindle with a longitudinal slot for tho raooptton of 
the wings. A screw propeller is attached at the stem. 
The projectile is launched by means of a pistol, the 
barrel of which also hu a longitudinal slot through 
which the wings of the aeroplana paas. Whan the tar¬ 
get la struck tha balloon separatee Into two parts, u 
shown In the Illustration. 

The "Roullo-Bllhoc* of tho tame Inventor la a little 


toh^Ahova t)0 flh|rii?ttn 



largo and. hhov* tbit ttqtfctto a slum sarismtovtog 
two cupular openings t ntt rodto ts ly shove to HWhg 1 
pKwtM, and tow mm te to ttrtt i 

ton. k£*d « tote top ton. 

anoWtoaalrtopuw# a rtaktlmkroatUofW : 'iv1oo," t^a toft « 

hot him u boos as It totns to ten. 'i3t.pt thau upto*. «_ f 

propaBar* are drive* by «pfceh* tayMMs « * type tog a oord. totha 

Invented br K tlhlcaholh, ' tr toNKM «!■*** 1 

Tha "ni-Vtr (a a srif-etarting aeroplane, three terms earned. to s^fka and knock 
of which are ahown In oo* of the photographs. Fart onlHnatoWopnd-the edgy, 
of tha flight I* accomplished hy means of screw pro. Bun's “Fa|u SflUard Tahto" „ 

psltora driven by stretched rtfhher bands, to othsr atm* PC toromui fltojgilfo$Jito 

part by soaring. Oq* of to tips* to * Wright toplnae ,Karth Pole » mmesl cd tf > , 

with two propsltora at tha tor. ft rtau from tha , ooovas potty, regiflh reef* ton i,*top|i'md 

grotmd by Its own oCort, and aoeoapUthes a flight of rataad edge, the gams is toy** If tor Itopi* inf 

fifty yards. Another to a monoplane with one tow and oowtots m puking a pith bsH, with to ad h to 
one stern propeller, which also rises unaided and wooden Made, op ftp ooavsa surface J>MLimp Ah, tot * 

flies fifty yards. The thlyd la a biplane with tans bow at the pole Tha rotundity of the MrfnoS.tot 'to 



1. The "Mechanical Bird "sad Its prspeUer I The Flight Across the Chanel. «. The * TO-Tit" 4. TW INW Bab « 
* **WMrtwfnfl.’* 7. The “Arias.* 8. The “ Algiers.” #. The “BOstfMebSB.’T 

rnxsaa ton it m ran mrvAi man mimia 


btDIard table mounted upon a mberical joint, which 
allows it to h* turned and tipped la ovary direction. 
By tha aide of tha table la a vertical support, an which 
slid* thru wires term lusting la hooka, from which 
thru balls are suspended at a datemlnad bright 
above the table The game la played by means of a 
top, the upper part of which Is hollowed out to form 
a hemispherical rap of a diameter equal to that of 
the belle The player winds the up and seta It win¬ 
ning on too table, which he than moves In such a 
manner, by meena or the lever, as to bring the top 
directly Onto of the three su sp en ded bans, and 

then Upp the table so u to catch the ball In th* rap 
Sad renters tt from Its support 
The '"Arioo" and the "Mechanical BWds“ of La 
Dssdeo We mrounuao novel ties. The "Avion” to sup¬ 
ported, propelled, and steered entirely by screw pro¬ 
pellers driven by turbines. The "Avion" Itself la 
ferifced of to hsastoMaga of met*! tubes which support 
a borisoatol frame. This frame oerries two horisootel 
mpatten for support ant aaommlpe, md tom vvrtV 
jr to props tot, one to propulsion at ant end at tot 


p r op ell er*, which risaa after running two yards on top flatot*’Wtol*|i 
ground and makes a flight cf one hundred yards, grid? »i ftton^ton H' 
uelly rising to a height of flvo yards, £ i / Tfpfc|B» to.. 

Blln's "Creating the Channel" la a simple bat novel-^pi* 1 

and attractive racing game. Starting from totonciU- 
coast as BWrlot did, tos aria torn, rsproaahtod hy IWHfir 
paper figures, endeavor to reach the cltfl* of Bngttn^'VJhwCWp hMttjmi 
The aeroplanes are attached to elutle cord* whlc»V‘ %jagyjNltolW 
are etratekad between pulleya on the two roeatn. aa^y ^tom ^jtotsL- * 

' player, to tptttof Ml pal ley, tom es his aeroplana ; 

advance, but alto prod ocas vibrations which, tmocntwf,} 
result In a faB tots the sea. which lor thltfto «* taah‘4;JNiktoto 
um is wood* ito Uttla math. , f&E* 

and bamboo. -111# *is*g andhssd of to «M *rt rig#* 

Pttnso. and to toto to r t fr ae crl s d nr;PfW%kMgi, 
toideeeselTatoh|ra«toi»»Ttoh^pi»ih^« „ 

ktte to gmN to.toafc* to araiinWe % siqtotomra^MjMkd 
in atrial p h ntattoto aW trirtieto toton«Rito.'«M 
IK* Mta- it .Jv 

piato. Tkto.tofmjftoi* 


aiatow^lP^pii a 
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tsxxmx tfom of mu nunn. 

In February, 1906, the skull of on* of our moat 
ancient known an oat tor* was found at Chapelt* ana 
Raima, In Uie French department of Corrtea. In Sep¬ 
tember a nearly complete skeleton of approximately 
equal antiquity waa exhumed at Kerrmaaie, In the de¬ 
triment of Dordogne, by Dr Capltan and M Feyrony 
Tlie at rata which covered the akeleton were absolutely 
Intact and the exhumation waa performed ao carefully 
that tbe bones were revealed In the precise positions 
In which they had been laid to rest, at least W,000 
yearn ago. This la the drat Instance In which ao 
an< lent a akeleton, found In inch well-marked and la 
disputable geological surroundings, has been photo¬ 
graphed at the moment of exhumation and before it 
had boon disturbed 

The region surrounding Ferraasle la peculiarly rich 
In prehistoric human remains and document*. Ten 
miles eastward ore the famous oaves of Byslee, where 
tbe oldest known drawings on bone. Ivory and horn 
were discovered nearly fifty years ago. In tbe neigh- 


projecting from the wall «t the tmek, near the**" 
too. On removing a lilij* earth the boften wwra rec¬ 
ognised ae a humaa tlkta and femur Tha earth over 
the bonee was them removed* by boriwainl :*•?»*, with 
extreme caution. When the greeter part of tha man- 
■tsrlan stratum had been removed, three fa* stooee, 
about eight Inches equate, o * T y ing the skull and parts 
of tha arms, were dtoeovered. The reddish fartfaB send 
which surrounded the ikeletac contained many large 
splinters of bon as of snhnats which showed marks of 
hammering. Very slowly sad with Infinite precaution 
the skeleton waa laid hare without displacing S single 
bone. It lay on the back, with the trunk turned 
slightly to the left, and tits legs sharply bent hack 
under the thighs, which were half flexed on tbs pelvis. 
Iks knees were turned to the right The left arm was 
extended braid* the body, -with the hand at tbe hip, 
while the right am waa bent, and tbe hand near the 
shoulder Tbe bead waa toned to the left, with the 
mouth wide wen. 

The bones, though broken In places by the great 



taeted tbe human relic* beneath. > * 

Dr Capita believes that tha skeleton i* that of * 
comes rugalarty p repared *» emndtare. Wfaek W 
have been covs*0 With earth, bat w»« nOtberfod fait 
grave. Protested by the vicinity «< th# farfarfajifa 
tante of tbe shelter, tbe ***** e sc ap e d th* hyemfe 
tad was only nibbled by small an basis. Tfefe unique 
skeleton, which la at least KfidQ year* old. wtU prob¬ 
ably be mounted and exhibited In the Ma e e ffl B of Nhb 
utul History at Parts. 


boring cm n of Cro Magnon Ixirtct and Christy, In 
1868 discovered portions of dve skeletons snd two 
skull* which have rocently been determined to belong 
to the Aurlgnarlan race, a less ancient race than tbe 
Neanderthal to which tho Corrfiw 
skull and the Ferraasle skeleton sp- 
pear to belong The name region In¬ 
cludes the terraces of Monstler where 
chipped flint tools of peculiar charac¬ 
ter were found In 1863 The name 
monaterlan has been given to the 
period of these tool*, which succeeded 
the achsulean and Its predecessor, the 
rhetlean, tho most anelent division of 
the quaternary Relics of the cave 
dwellers have been found at various 
other points In the vicinity 

This region has yielded, and will 
continue to yield, more human docu¬ 
ments than any other part of France, 
for the following reasons Daring the 
monaterlan period of the stone age 
the region waa covered with prairies 
and forests and abounded in hones, 
cattle and deer, which, with tbe fish 
or the Vdahrs River and Its tributaries, 
furnished a plentiful supply of food. 

Probably reindeer could also bo found 
on the bills Furthermore the river 
valleys are bordered by chalk clltfs 
and terraces, often overhanging, and 
honeycombed with caves, hollows smj 
Assures, which formed excellent »h«l- 
ters. .Tbs deeper cavra seem to have 
bqen reserved for funereal and re- 
1 Igloos use*, while savages dwelt In 
the shallower caves and, especially, 
beneath overhanging cliffs In front of 
which screens of boughs were non 
etructed. A region which ottered such 
advantages In regard to food snd nhel 
ter must have been very popular in a 
primitive age 

On the other hand It Is certain that 
tbe general topography of the region 
has undergone little ibunge sines the 
monaterlan period No geological con 
vplajon baa ppeurrod The principal 
change la a deepening of the valley by 
about 30 feet, and thla baa further too- - 
lated the land at tbe bam of the cliff, 
which waa already well protected from 
inundation Men doubtless dwelt on 
tbe plains also In thoso remote tlmea 
but all vcstlgea of thorn nod their 
work* have been destroyed or walked away by floods. 
Finally, all bodies burled In placet distant from human 
habitations were quickly devoured by the hyenas which 
titan abounded In France, and during the centuries 
that followed, the pick and the plowshare completed 
the dost ruction of the few bonee that remained This 
la the explanation of the exceedingly rare occurrences 
of very ancient human hone* In most regions and their 
comparative abundance In Dordogne 

The Ferrasale Skeleton was discovered In the course 
of exploring a mass of debris about 100 feet long, 
sloping upward from the road to a low chalk dill 
rising a few yards above It. Tbe width of the mass 
varied from SO to 60 feet and ita height, at tha cliff 
from 16 to SO feet. Tbe appesrsnoe of the superficial 
layer and the Assam of the cliff Indicated the fall of 
an overhanging cliff, which should have formed an 
extanalva shatter at a much earlier epoch As this 
view wa* confirmed by the d 1*00eery of chipped flints 
where Ufa edge of the tpaea wee cut by the road, ex 
p locations Were undertaken several years ego but 
nothing of especial Importance wes unearthed until 
recently Tim excavation was begun by dining a 
broad trench Ifatt the road to the illff In order to 
allow the masa in be removed in snomealve borltontol 
layers. Last September two homes were sees slightly 


weight of the earth above them, remained firm and 
In their normal positions, Only the bonee of the right 
hand and foot had been displaced, and In part 
removed, probably by rodents or email carnivora. 



THB XMT AJTCIUT Off HVHAF OXUTO**. 

The skeleton waa photographed as It lay and the 
leg and am bonee were carefully removed. The pel 
vie was then covered with tinfoil end e large ptutor 
cast wu formed around It, *o that It could be taken 
up without Injury The thorax and the skull were 
treated In the same way Hence these parte can be 
mounted without the loss of a single fragment, as the 
earth in which they lay will surround them, Inside 
tbe p Us ter casts until tbs eseto are opened In tha pre¬ 
paring room Thla method Is commonly employed by 
patoontologisto, but this la Its first application to hu- 

Tbe age of th* skeleton Is Indicated, with certainty 
snd precision, by tha regularity and very characteris¬ 
tic appearance of th* ewmeaelve strata of the mesa In 
which it was found. (Age, In prehistoric chroMtqgy, 
refers, not to a definite number of year*, but to a 
period of more Or le* hypothetical duration.) The 
quaternary geological period. In which man a pt e ar ed 
on earth, began with tfa comparatively warm cbrftean 
age, Which has left remain* of th* rfalnooeree, hippo- 
potamua, and rteptast, end flint tools scarcaiy mooted 
by man Tbea cam* the hold nebeulean age* the age 
of tbe mammoth, marked by crudely chinned tints. 
The ensuing moneterisB age. at first cold Wt gob**- 
quentty mill repngttt* ■ higher rivOlmUoit pos*M*- 


The busy town of Cbenurtta, the Urgwt maanfector- 
log center in th* kingdom of 8atom and mm Of the 
largest factory towns of the Gtrmhn 

_empire, ha* Jut wlfn—id the birth 

of a n*w invention which will doubt, 
lees cause cou*M*tabl* ohfiag#s la th* 
price of ootton miff which, further¬ 
more, wiM be of internet and impor¬ 
tant* to oar readere In kapok-growing 
countries. 

For tome oooetdsTable time past th* 
German textile world ha* h*M devot¬ 
ing nn flagging attention to th* discov¬ 
ery of fibrous plants which might in 
any Way ha r en dered available as a 
eubetliato for cottoh, and great to ter¬ 
cet has bben given to the dfabrtut 
mote or feat suooeeafql exportmweta 
made. Trial* made wifa fsfel* end 
oarevonka hare bees fairly successful, 
hot hava pot met with that foe*4 of 
success, nor attracted *» uMh Atten¬ 
tion, which has fallen to th* •hare of 
the experiments made With th* 'fiber 
of th* kapok tree (the atwaitod "»Uk- 
woot tree’") which flourish** la Amer¬ 
ica, Asia, and Africa, Tha fruR of 
this tope ooatalna a seed Which, like 
that of the- oqtton plant, is enveloped 
in soft silky heirs. The#* halm, how¬ 
ever, are ao abort that they hava hith¬ 
erto boon uaeteea to cotton spinners 
and have been used chiefly for uphol¬ 
stery and mattress-making purpose*. 
Most kapok tree* grow wild, and only 
recently tpve a few fihmtpeaas began 
to cultivate ,tbem ■yaumstically In 
New Guinea and JDpat Africa, Steps 
are also bring token to grew these 
trees property Ik tbe dermal protec¬ 
torates. 

This new tadreur Wty, ha greatly 
favored, by the proeess Jut discovered 
by a large German spinning mill, 
whereby It la now poeelbj* to render 
kapok fiber easily apinnsWe. So far, 
m an absolute m«**r pf fiept, the reri- 
takle fibre ef the kapok tree hM not 
bean deaH yttb,eyly the fiber* 


^ mwgsz 

quaUttoa. Hence, Ufa* onaoaa fa K*k fa-fa* the 
. other-* pqtaV'on wfaejt pot is 

entertained.- By meaps of-a pr obes* oyoired far Fret 
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•AT new moot***, but <;MiKpnl 
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B sxteBdlag forward to the (runt 0 *u formed with 
It sock, oo that when the lever T U moved to extend 
tb* atombon O, the strap 5 1* retracted, com tog the 
. book to fit oror the front onoa ploco JT of tin go-cart 
town*. In applying tbo runnar* to the go-cart, it lg 
moral/ Tiiroeaary to rate* the front wheel* to m to 
elonr the tide pitot* A, tad then mom the oort into 
potttlon, after which the lever F It moved to lock 
the runner* fut One of the advantage* of tbit Bit¬ 
tern It that the runner* tt the rear tre to abort that 
when tha cart la tilted backward the wheel* red on tb* 
ground, and In that podtton they can be wheeled over 
any bare spots. 


m'a tocyu# whOet, ha often finds that ha baa no nip- 
Ha feta white h hteyde wrench prove* to be too 
long to get to aroaml the ipokta. A good nipple grip 


The aceompanyliig llluatratlon* ebow how a very 
pretty effect may be obtained to Chrlatmaa tree decora¬ 
tion. It haa the appearance of a Chrlatmaa tree in a 
•now etorm 

Stretch a cord above and In front of the Chrlatmaa 
tree with one end fattened to a book or i nail and tba 
other end to the armature of an electric bdL Hang 
from thla cord a number of fine thread* to which at 
Interval* small piece* of cotton are fastened Tb* 
hell la connected np to a battery with a pnah button in 
the circuit When this button la pushed causing the 
armature and cord to vibrate, the quivering bits of cot 
ton look like falling enow The armature of the bell 
should be bant beck a little eo as not to strike the bell, 
which may be oovered up with a wreath or other 


mow to vara-noor oun. 
tor rato coat* or other waterproof clothing, woolen 
goods having a (Mom weave are the beet Uee good* 
to which the faoe la smooth and Arm, although cloth 
having a soft bum answer* fairly wall, provided the 
weave la fight and close. TO water-proof the doth, 
lay tt put an a large table faoe up. Then take a block 
of payttoe about six Jitches square and rub It all over 
the (See of the cloth, bearing down hard This wlU 
leave a thin film of paraffine on the faoe of the doth. 
Kelt this Sim of paraffin* Into the good*, using a flat 
Iran that, la |ust warn. Too hot an Iran will set the 
paraffin* on fln and burn the goods. It Is well to ex 
periment with a small sample first, and learn how to do 
the water-proofing properly before starting In with a 
pattern of good*. To determine when the sample 1* 
property water-proofed, hold It In a hind of bag. with 
tha faoe to, and pour In some water If the water¬ 
proofing haa been properly dcoe the water will not 
wet the face of tha doth, hut It will stay to globule* 
end act •* u u were cm a greased board or hot stove. 


rig 1 Illustrates how the cotton may be attached to 
the threads 

A frame le first mad* a little longer than the cur 


Tb* writer made a pair of I 
last winter Which proved quite a success They * 
made of 1 tneh fay %-lnch 
•lx pounds. Tha construction waa such that they 
could be applied or removed In a few seconds Re¬ 
ferring to the accompanying most rat kin, it will be 
seen that two wooden side places A. were provided, to 
which the runners a were fastened The wooden side 
pieces were out out and grooved to receive the wheels 
a fit against the front 



•ahta cun a a now now. 

tain. Thla may be made out of any kind of rough 
lumber and nailed together At one end of the frame 
two row* of pin* are put, about Vi Inch apart Tho 
pins In each row should be about Vi Inch apart At 
the other end of the frame la pnt another row of pin* 



Vi Inch apart. 

Now wind the cord around the two row* of pine and 
fatten the end*, t* ibown Then fasten the end of 
a fins thread to the cord at the first pin Bring the 
thread down to the lower end of the frame and wind 
around two pins, then back again and fiaten to the 
cord. Repeat until the required number of threads are 
obtained. Now take a fine brush, preferably a painter e 
striping brash, and apply glut to the threads cross¬ 
ways about two Inche* apart, the whole length of tbs 
curtain. 

Out soma thin cotton batting Into atrip* about Vi 




When dry ent tba lower ends of the threads and pull 
each Individual airing away from the rest Jpst 
enough ootton will stick to each string After all the 
strings have been separated remove the cord at the 
upper end of the frame and the curtain le reedy to he 
hung up Pig 2 shows a part of the cnrlaln when 
finished with threads about 1 Inch apart. 


It takes a skilled plumber to make a lead pipe Into 
an Iron pipe, using a wiped Joint but using tho follow¬ 
ing method any mechanic can make a permanent Joint 



which Is equally aa good as a wiped Joint The ac 
companylng drawing show* a lead H made Into a gal 
vanlsed Iron pipe The large end of a redwing 
coupling la plncril over the end of the load ft, and 
ths end la then flared out with a blunt piece of steel 
eo that It will flare out and lit the coupling snugly, 
as shown The space between the lead pipe and the 
cuupllng la then filled with hot aolder which la al 
lowed to round out on tho pipe and make a smooth 
Joint To complete the Job the Iron pipe Is then 
■crewed Into the email end of the coupling 


A METHOD 101 COKIKTIIO BATTOUI Of 

OOMIXATIOn. 

The inventor who deal* much with electricity la 
bound to find himself sooner or latnr greatly bam 
pered in experiments with bntlerlea by the necessity 
of frequent < hanging from parallel to serlei etc It la 
one of the little routine details whlrh makes most of 
the worry In experimenting, for the connw ting up of 
a dnxen wlree may often cause the loss or a happy 
Inspiration ” A convenient and easily mode awllib 
beard Is Illustrated herewith and It will add Us mite 
of comfort to tho harasaud Inventor This board for 
six batteries allow* all possible conuectlons, and by 
adding more points can be adapted to any number of 
batterlai 

It la made as follows The board’ I* a oae-lnch 
piece of wood mounted If desired on feet In thla 
bore ten holes to receive an equal number of stove 
bolts, as per plau to Fig 1 The bolts should be pro¬ 
vided with large washer* and the boles w bored a* 
to allow a dlBtnme of Vi Inch between the washer* 
when In place Noxt two metal stripe should be 
fHSteuod by two stove bolts each, one strip on either 
side of the rows of 



nected to the bolt ao 

marked Current la taken off at the points X and Y 

An understanding of the key given below will ,uiiil, 
anyone to mnke the combination! indicated with M 1 » 
speed end almost no trouble 
Insert plugs at to obtain 

F, 0, H, K, and L all In aeries 

0,r,O,r,L and P 1 parallel sets of 1 in . >i 

B, D, and Q S parallel » m of t In i ■ > ■ 

A,B.C,D,B,k f, N.P.O 
and ft 


all In parallel 
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a d f pttft p American, 

wwmro um , ths «ot it i foot • tub* mb the bow, tf tto beat Tto mw dm feofifl i» Aetna tee mm dm 

nnmnitw la tout ****** to tto glsa*. tearing* ft? frfatt* ft* MW IBsi Mttorfcft thy 

in tba lane of January Mb uoa there appeared Tha old floor fitotor at etetfoa No. T will km to pswur Tko MM kbtoM to te am* mrti)» totted 
p mu for a aoootor wUk description of how It should to out amidships and a abort on* pot In about two aad fttted 4a a fat**. wap to to took* 

be built Inches farther aft to order to allow suffidani apato oa* pattern lags enough to asaato an tto flengm to 

The accompanying Ill u strations ahow bow thla for the driving wheel to worked doWa frdai it This weald not to Veep 

scooter mar to converted Into a aort of automobile The two trank poata are now pot to Tkaaa are of akptostto tot tto fling— moat to wall agd* oa *lto 
o boat or a to a-ooter oak the forward ona la aft toetoa wide and trouble wtO surely ensue The drlvtog tteft HOtlft 

T) e motor el ould be preferably an aircooled one toohee thick. It to logged oat *e ebown to tto plan ateel Id laches laag A T/lNtok drltlmg sp r s uh et 

but ae It may to difficult to get an outfit of ample eo that It reate on floor No S and anpporte tto dock ah a ct 1ft tochaa diameter 1* ri ve te d to tto flange 

j war without high coot a water-cooled motor la beam The poet must to eecurely bolted to both floor and than Stayed oa to tto shaft, to Fig « shows 

a own In the plan os It U cl eeper and there are a and deok beam aa a large part of the strain oomaa dearly tto dimension* of flangaa aad rirots It la not 

great variety to select from It will probably to neoee- upon It The after poet la tft lnobea by 1 Iccbee necessary to deacrlto them in deteD. Tto driving 

eary to exp Iment with the enter ayatem Tto plan securely fastened to floor No. T wheel la pinned to tto shaft with, twe »A*-t®sh toper 

o templetea a thin flat tank with a large cooling The eidee of the trunk are of white pine % Inch pine driven In tightly and riveted enough to prevent 
surra e to ect aa a rallator If the weather is very thick and put on two pleoee to a aide. The joint working out A ooople of groan «vpa ara put in aa 

oold this may to sufficient If not a simple radiator should coma In 11ns with tto wheel bearing and be shown. 

may be made by poising the water through thin eat oat around it to allow play for tbe driving wheel To put the outfit together first pin the driving 

copper blng coiled In a spiral A seven hone power an It jumps over rough ice Tbe lower boards wheal on tto abaft and lay It In tto trank, ton two 

motor aa ebown weighing about one hundred end should land on top of ths bottom and to fastened to upper side boards being of course removed. Fasten 

seventy five pounds and running at seven hundred It with brass screws put In from underneath It tto ths two bearing flanges oh tto yokas and then slip 



revolutions, should give tto scooter a apead of stoat 
thirty miles an hour ou good smooth ice If a light 
welgtt aircooled motor of twenty horsepower la In 
•tailed a speed of ■ xty miles an hour can sully be 
Obtained 

Tto propelling o At may be Installed In such a 
manner that It do a not tartan with the ee of the 
boat for sailing lo do this It Is only ne senary to 
shift the gaaollne tw k forward and make the drlv 
lig wheel case watert ght lie same as a centerboard 
tru k Tba steering run er could have a removable 
pin through the stock at the tiller head thus allow 
ing tto runner to be u si iped If tbe wind died out 
one could auto scoot home by simply p ttlng In 
the rudder and starting ui the motor Of course the 
extra weight and windage of tie satis and rigging 
would retard the speed somewhat 

Tto first*step In construction Is to put la the trank 
to which the driving wheel rune. First cut e slot In 
ths bottom 1* Inches long sod 1 Inches wide to allow 
tto wheel to toaoh tto las Tto forward point of 


oannvmunui sma* of a wnm im • 


poets and boards in wall fitted to tto Bottom and set 
in whits lead the trunk should be fairly water-tight 
A removable cap of % Inch white pine allows tto trunk 
to to Inspected 

Tto wheel yoke may next to shaped out Thl* com 
prises two pleoee of oak IK Inches thick I feet tft 
In hee tong 4% inches wide la ths middle and 1 Inches 
st tbe ends with a 1% x I Inch cram place to bold 
them together A 1ft Inch hole Is bored In them 1 
foot 1 Inches from the after end to take the flanged 
bearing of tto driving abaft. Fig S shows tto lay 
out of tbe yoke and trank alto the little ft Inch oak 
strip# AAA which keep the yoke from "’’■»»! the 
side* of the trank. 

The driving wheel la of l^noh oak lflfti tehee la 
diameter Tto rim Is rounded over and fitted with 
twelve aplkea. Those can be made from tft tech iron 
lag screws Bars heka in tto rim and screw them la 
Then eat Usdr heeds ofl with a took saw and flle 
them to n ohleel point at an angle at about fl Isgwea 
as shown to ths oppsr portiea of Fig A 


oaoh aids over the shaft Tto yoke to new f ast ene d 
together at tto rosy end by two ft-toeb through bolts 
as shown hiy | Tto forward aad has a ft 
Ineh pin pas sin g through tto oak post tightly aad 
having two washers end pte* * keep t*b yoke to- 


pin to careful to get H to fit tto Veod tightly A 
■nan through rivet forward of the Phi Wtll help pro- 
vent tto wood from splitting. Tto sprocket mag bow 
to toyed on and grease oops fitted Aa (to driving 
wheel win move np aad down dm to bump* to the 
lo* it must he aad* flexlbt* Thl* is soocdtellstod by 
mesas of the movable yoke and a tering fitted at toe 
after end of to* yoke to keep* pressed tm <s bard on 
toe lo* aad prevent toe teeth from SHppM 
An oa block is teetened eeesroty to the trank asst 


and a (At inch spring stoat Mb toetoa to distorter 
«ad < toaiiaa feat sbofijfl bbgbcM Wttetott 
to » row eras* too terikg ta Jo* ft 
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mundina 

(CosMooed /Vo* NM 4ft,) 
attaining its greataat proportion. Its 

thicken. and gradually ItMM 
l men riBC of lpbas on the 
taco, earn)undins A central hotlowv 

ohm a rebound, manifested In 
rising of a central column which, 
sustain* Its full height And subsM- 
followed bjr A secondsi7 column 
series of ensts which we term 
splash” Is complete. Prof Worth' 
tagton shows thst the sep*ration hi the 
form of n drop of the top of the prlmarr 
column en Its complete oaboldecoo re 
suits in s series of erente markedly dif¬ 
ferent from thst which ensues when no 
separation tehee piece. Moreover, the 
manifestation of outspreading ripples to 
Affected by the condition of the mrfsoe, 
end In order to secure the mast favorable 
condition* by clesnlns the surface a con- 
ttaous slow stream of fresh water Is 
maintained The contamination of the 
aurfaoe liquid, by the way, orlstnatae In 
lamp black brought down by each drop, 
for In order to prevent the drop from ad¬ 
hering to the watch (lase In which It 
rests prior to Its fall, It U found neces¬ 
sary carefully to smoke the glass in the 
Same of a candU But the atoms of lamp 
black which adhere to and are brought 
down with each drop serve to make clear 
some Important points connected with 
the formation of the splash. They prove 
by their presence that the Interior of the 
crater la lined by the original liquid 
which formed the drop, and thus afford 
useful Information as to the nature of 
Its flow When the primary column com 
mencee Its ascent, the atoms of lamp 
black are carried upward at Its summit, 
proving that the liquid of the original 
drop emerges at the head of the central 
column This U confirmed by allowing 
a drop of milk to fall Into pure water, 
when the photograph shown thst the up¬ 
per part of the column contains nearly 
all of the milk. This tact may be easily 
verlfled by naked-eye observation, as In¬ 
dicated by Prof Worthington Let the 
reader drop from a spoon Into a cup of 
tea or coffee, from a height of fifteen or 
sixteen Inches, a single drop of milk. 
He will have no difficulty In observing 
that the column which emerge* carries 
with It the white milk-drop at the top 
only Slightly stained by the liquid Into 
which It has fallen 

Upon Increasing the height of the fall 
of a drop to about 40 Inches a new phe¬ 
nomenon la registered In the photo¬ 
graphs. The crater rise* to a greater 
height, but Instead of subsiding in the 
form of a ring, Its mouth clones to form 
a bubble on the surface of the liquid. It 
the height lie not too great, the closing 
Is either Incomplete or at any rate only 
temporary, and the bubble reopens at the 
top to make way for the column wblnh 


lore With a very high fall, however 
the bubble becomes too firmly closed to 
reopen, and’ Its summit la struck from 
within by the rising column, which be¬ 
comes entangled In the liquid of the bub¬ 
ble when the latter hursts. Thanks, how¬ 
ever, to the Influence of aurfaoe tenelon, 
regularity of form la soon regained, so 
that the concluding events of a splash 
after a high fall agree In essentials with 
these which follow a fbw fall. 

Tho tacts elucidated by experiments 
with a sphere dropped tram varying 
heights Into liquid proved to be of great 
Interest and Importance. Prat Worthing 
ton suggests that those who wish tally 
to grasp the significance of his photo¬ 
graphs and deductions should experiment 
for themselves by dropping marbles from 
a height of about a foot Into a deep bowl 
of water, the bottom of which should be 
protected from the poeslblllty of break¬ 
age by a few folde of fine copper gause 
A perfectly clean and highly polished 
marble 10 dropped will enter the water 
ahnoet noiselessly with veyy little dis¬ 
turbance of the surface la a word, tbs 
splash la singularly tutgnlfieakL Photp- 
(Co*tin%r4 os pspe 4H) 


A Highway of 
Communication 


It god* by your door. Every 
home, evenr office, every factory, 
and every mnn in the land b on 


that great highway or within 
reach of it _ ft U a highway of 
communication and every Bell 
Telephone is g gateway by which 
it can be reached. 

Millions of messages travel over 
this highway every day In the 
great a ties they follow one another 
uke the bullets from a machine 
gun, and over the wide reaches 
of the country they fly with the 
speed of shooting start 

The Bell service carries the 
thoughts and wishes of the people 
from room to room, from house to 
house, from community to com¬ 
munity, and from state to state. 


Thb sendee adds to the effi¬ 
ciency of each dtaen, and Multi¬ 
plies the poweroftthe whole nation. 

The Beil systftmbringt eighty 
million men, women MuTchiMre© 
Into one tebpbo&Q common¬ 
wealth, so that they stay know 
one another and live together in 
harmonious undemanding, 

A hundred thousand Ball em- 


longer and brooder, and its 
numerous branches are more 
widely extended. EHry year it 
is furnished with a larger number 
of telephone gateways and be¬ 
comes the means of greater use¬ 
fulness. 


Thu Butt Long Distance Telephone will moetyOWr 
mow noodo and ooroo yoor new pmpoooo. Itmeame 
— on# policy•, one eyetom, mdoenat service. 

Every Boll To l opkoao is tho center of the Syetem. 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
And Associated Companies 


Free ££& Free 
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A *25,000.00 
Magazine 
For 15 Cents 

HAMPTON S represent* the new type of magazine which first of 
afl give* new* and information. The time ha* gone by (or magazine* 
diet limply give entertainment with article* mainly about travel astroo- 
omy literature, etc HAMPTON S pubhahe* the thing* bve men and 
women want to know about the Ihmg* they ought to know, about then 
country thar politic* then financier* and then employer*—the realty 
big happening* m current history 

To get thu important material HAMPTON'S employ* die mo*t 
expert writer* m the country and pay* phenomenal *umt of money for 
die work done. No newtpaper publisher can afford to mend the lm 
men*e amount of money and month* of tune which HAMPTON S 
lavuhe* upon its marvelous sene* of article* 

The editorial and art material in each month s u*ue of HAMP 
TON S coat $23 000 entirely in addition to cost of paper printing 
binding etc One feature Peaiy * Own Story to appear m only 
eight number* cod oner $50 000 alone. Thu mean* that you get 
$25 000 worth of reading material for 15c or 1600 or more page* of 
die best reading matter m twelve numbers for $1 50 

HAMPTONS during 1910 wiD be not only the beat, but die 
greatest magazme m America—the most mteresbM magazine published, 
it u the one magazine you amply mud have. Subscribe NOW 



Peary's Own Story appeiln*. ii < otuf*of twenty big features fn 

JANUARY 

HAMPTON’S 


On Sole December 17th 


15 Cents a Copy 


To be sure of getting January HAMPTON S you should order a copy from your newsdealer at once. A big edition u being printed but 
the demmd wifi undoubtedly be tremendous If you subscribe now you will be sure to get thu immensely interesting story complete also the 
great November and December numbers Free. Said HAMPTON S to your friends as Hobday Gifts It will give greater pleasure than anything 
3 m $1 50 could buy Gift Announcement cards beautifully printed in four colors and gold sent FREE, make the gift doubly attractive Send 
your Olden nnmediatety Prompt attention assured 

HAMPTONS program for 1910 includes the biggest, most varied and important features ever before presented m any one magazme 

ADMIRAL EVANS PEARY'S OWN STORY 

wfl cottofttte nrtlclM dealn^ wtfh tbe Panama Canal and other mitten Of the Discovery of the North Pole 

of Mtvoaal importance. No toore valuable or popular magazine feature »the highest priced echtonal feature that has ever appeared m any maga 

*, * rtlclc ? J m zme It u the last of the world * great stone* of discovery—told by die 


ADMIRAL EVANS 

wil cor^rihdeaitldesdealmgwrth dm iWma Canal and other mitten 
etMUomd No Store vahuhle or popular magazme feature 

UBMUred during the pot year than " Fighting Bob s navy articles m 
HAMPTONS Hu (ortboomuut senes is of even wider interest Hu 
ott the Panama Canal pubhshed m January HAMPTON S u 
m espeoafiy valuable piece of autyae The Panama Canal wifi cost 
tobuld. k u Um greatest buooes* enterpose ev« 
undatakto by life United States Government No one m the world u 
kuter -pirVfH due Adnvral Evans to uy whather rt u worth the pace. 

'Scores of Other Great Features 

RVWorfcMUnowrved Writer* 







zme It u the last of the world s great stones of discovery—told by the 
brave and sturdy Americans who through twenty three years of privation 
and penl sought that spot on which he finally and triumphantly placed 
the Star* and Stnpes No man ever put up such a remarkable fight 
with natural conditions as cbd Peary Hu story u the most entertaining 
most exciting tale ever published of adventure and discovery m the most 
interesting part of the world Richty illustrated with hundreds of re 
markable interesting photographs—and appeanng exclusively in 
HAMPTON S MAGAZINE during I910 !>ibscnbe now and 
get the complete story It begins u January HAMPTON S 
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MARK TWAIN’S 
WORKS 

at ONE-HALF former pries 


tonal taenfht witch bring* oboat 
thtt remarkable eahaatmn—for the 
Ant turn pt the hutory of pmk l m h 
mg copyrighted hatha art toU at 
tha price of aon copyrighted booh* 


AUTHOR’S NATIONAL EDITION 

25 Beautiful Volumes 

Mark Twain is the youngest man of his day All his books are lm 
bued with his spirit—they are new bookB , to own them m always to have 
new books, a fountain of youth They neveT age because humor kindliness 
and truth never grow old They are books for young people of all ages 

Special Features of this Edition 

Mark Twain himself has written a preface to die edition Brander Matthews 
has written the biographical cnnciam of Mark Twain and his work There 

R vphi and paintings taken at periods 
process of writing This edition 
such u A Dog i Tale, Eve’s 

ires by such artists as Brown, Frost, 
AN SltEDLIY ThULSTRUP LUHU, 
UN Krmbuc, Giuirt, Du Mono, 

mg u a beautiful dark-red vellum 
with blue title labels stamped in 
le books are pnnted on white an 
ove paper especially made for this 

>n ~ 

The sac of each volume ts 
Sx7K inches 


fifit papa 4W 
fjMiAta reoerd# dw« Out tha Uge 
steed el Msg driven «way from the 
tarn In the tom of a onttr (as* 
ease when a drop or a mgfc sp here 1 
strikes tbs aarfaos) now rlsea la a thin, 
closely fitting sheath whlah e ms U klr 
aavalopa the aphwa am bafora tta sum 
mlt haa ntcM tha watat level A oo* 
paiadvaly insignificant column ooostt- 
tutsa the anhaaqaant Splash Moreover 
and aa a remit of tha rapidly doatag 
Meath practical ly no air k carried into 
the water by the smooth sphere This 
point aa well aa many others of great 
Importance waa shown photographically 
by means of illumination behind 
f hue reaswl with parallel at 
arrangement which rendered It -poeaibla 
to photograph the aplaah both above 
below the surface of the fit 
the photographs reproduced 
In this way MOTOR DRIVEN 

Bo much for the splash caused by a ORESCENT EF 

smooth sphere If the reader will now MAOH IItt ““* 

fish out the marble with which he la oou 
ducting his simple experiments roughen 
Its surface with sandpaper and again ** 

drop It from a height of a foot or eo into ~~ h3C , S*» _ 
the water he will find that a totally dl iiei.e. gjlja MssisF*' 

ferent splash reeulU There la now a _*"*-**■ —•»* -— 

great noise of bubbles which may be RTTH RER ST AMP MAKPWl — T BfB 
seen rising through the liquid while a JfSwt ^T!f%iqp&ee StSw£ "XTBeSSS 
tall Jet la seen to be toaaed Into the air j£*pSifj f iagBB 
Photographic records of the surface die- 

turbance doaely resemble thaee which "J m ^ mm ^^ m ^ m ^^^demaiaemramm m " 

have already been described canned by r ’ . 1 ** 

the fall of a drop A crater la formed P A 

and sabaldea and a graceful Jet rlaea jf A A £lil A hj 

from Ita depths gathers volume from be- i_ Mansfactnw mi 

low and rlaea ulUmately as a tall ool __l7 7jluu ili p 

umn whoaa height may be even greater EDWIN J. PRIMDLE 

than that from which the sphere fell U/Tmt A PiifmfuMr 

Photographs of the descent of the sphere a ■ p . g et i. 

below the aurtaoe show us how this cot H 7 alSZmZFZj 

umn originates The sphere as K de *“ 

scends drags with It the surface film of p„ tm / cjgim ht hrtm Fmafowi 

the liquid In the form of a gradually 

deepening pocket or hag which ultimately IuTSaTwI. 

forms a long cylindrical hollow This AHoCdowwiwiUMniUol 
event ally divides and the lower part la gam Id dw Pmst Atomy or hts OCos. 

dragged down by the sphere to the hot lime, ; tu pageei ehtk Midtag 

tom (no matter what the depth) whence an AA Pnatoaiel 

It rises to the surface as a bubble Mean * r outpm* _ 

while the upper haJ of the cylinder rap THE ENGINEERING MAGAZINE 
Idly Alls up and this running together US R i m •serf. Ns* Twk 

of the liquid Is responsible for the great 

velocity of the upward spurting Jst or — —— r — - A ' . . - 
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WhutbPetmlabk. 
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IMme., 1*1 pageei eletk Midtag 

$2 00 Postpaid 
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“™r , w .. TmtotdBooktltrSItelWortiifi 

On Increasing the height of the full of 
a rough sphere a higher crater which wj |_ « r p 

closes and forms a bubble U obtained IsSluOIllllffg lemiMBf*’ 

STtSST«rj , JS Annealing and 

feet this bubble U almoet Immediately p/u>inno etlf Q(ms 1 
deatroyed by an upward Jet But If the rOT^ing OWW 
height of fall be Increased to four or five Hr JOSEPH V WOODWORTH 
feet no rebounding Jet will be projected \*m.**»j<jae %mm yi a7 e 
Into the air notwithstanding the fact 
that much sir la still carried down by 
the roughened sphere To the naked eye 
a cirious seething 1 appearance at the I™ 
surface Is apparent and Prof Worthing IjSf 
ton admits that he was st first disposed 
to regard this as evidence of the entangle¬ 
ment of the Jet with the babble—an en 
tanglement likely to produce confused JSjSImSSSS 
motions which could not be profitably SjSwSi «5di5p«$tag 
studied However the persistence with ****** °" «* —-hMSfedagls 

which the seething motion again and iri a __« w 

again returned when a atone waa dropped 1116 AD6HC8& 

or thrown into the river led him to ana- 11 y -I 

pect that something required inveetlga- W OUhCT 

tlon The remarkable change of prooe- By ft K. k lAK P lA M 

dure revealed In the serUg of photo- Mm Met Itahe ggw ggs,. ftt |Ue> 

graph* which was subsequently taken _ m a*. Prta s M >T »si ta sl < ■ 

will be best described by a word for word *’l 

quotation from Prof Worthingtons writ- A >T«gS *»swifig** sa S i n fiOw*5h^ 
Inga The earlier figurea show the very 
irapld rise of the enter and its closing 

aa a bubble much before the entrapped mtSSSbsrtstsi e tC aa ^ i g 

je^umn of air dlrUkw. Before the dlri 

from the air outside, and fO^TTdffvn w»^^^»tn*wirsB^e 

« 2 .£ 52 ? gw »«Ht ami arras 

The ant formatloe of this Jet I* ^&^^US>a&5&»5s£aB 
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. trm m aU* ot <•' 

¥1NN top tub* ¥ tt* WP*» 

"TV « m-eSZit a* tniwm. *» 

«¥*¥'**•* ¥• ww put, tad 

'tamp* '*>*• tawa* a» mi ia mu 
•Mb }* «S figure*, ana H pmta* 
«*l ite ai.M|Mtiti« of the air 
. MiUta hna^ahw ptM The rata 
dttat A* fttWW ** «0* W id ■ more 
falling tatag wafer W4*t tfcf •rttatt ot 
pa V Ur , toy the rapidity WUh which It 
advttata k tu gmter than could b* ac¬ 
counted tor Id LUa war. . The 
great tattle) mpmgatnm of the spheral 
cwaete It f» continue la rapid notion 
after the bubble fcu cWned, thug lh» 
•pM* dote u a Oort of piston, which by 
l acitagt ag the Icncth of the air tub* dl 

la th» batata which k driven down bp 
the irata atfcogpherio prraonw above, 
the converging horiaontal Inflow near the 
month ¥ tho afar ttfb* cannot, of oourae, 
prodpoa the down ward-directed jet with¬ 
out an equal tad opposite generation of 
momentum upward; but thin la now ex¬ 
panded, not la producing a almllar up¬ 
ward Jot. hut la balancing the exoeaa of 
atmoapherlo preaaura. The reaction, In 
mot, to the projection of the Jet down¬ 
ward la the fore* which holds np and 
•lowly ratwa the roof of the long air 
abaft." The rialng of the roof la weU 
shown in aoma of the accompanying pho¬ 
tograph*. 

Thu*, aa Prof. Worthington points out, 
the formation of a downward Jet le not. 
In a eense, a new phenomenon, hot one 
which, having existed unnoticed before, 
la now rendered visible by reason of It* 
being produced In air Instead ot water 
An increase la the height of fall to 21* 
feat was found to produce but little 
chase* in the phenomena coincident to 
the resulting (plash. 

Aa an lllnatratlon of the passible ap¬ 
plication of knowledge gained from a 
study of splashes in an unexpected quar¬ 
ter, Prof Worthington draw* attention to 
thd fact that photographs of the splash 
ot a projectile on striking the steel armor 
plate of a battleeblp bear a close resem¬ 
blance to photographs of splashes caused 
by a sphere falling Into liquid. There la 
the game slight upheaval of the neighbor¬ 
ing aurflue, the game crater, with the 
not curled Up, leading to the inference 
that under the immense and suddenly ap¬ 
plied preamre the steel has behaved like 
a liquid- Tha professor suggests that 
from a study of the motions set up in a 
liquid in an analogous case, It may be 
possible to deduce Information about the 
distribution of Internal stress, which 
may apply also to a solid, and than lead 
to Improvements In the construction of 
g plate that la Intended to resist pene¬ 
tration. 

la ccmolnslcn it should be aald that 
the somber printed below each photo¬ 
graph hare reproduced gives the time In 
decimal parts Of a second which has 
elapsed elnoe the first Instant of can tact. 
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OWN STORY OT HIS 

African= 
Hunting Trip 

NOW RUNNING IN 

SCRIBNER’S 
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la as popular as the man himself. 

Every one wants to read It The first article appeared in the 
October number and the entire firat edition of that number was 
sold out In four days The Scribner presses are taxed to the 
utmost to supply the demand The articles are fascinating, full of 
adventure, and reflect the wonderful personabty of Mr Roosevelt 


We will tend Bllr. Rowevelt'* First Article 
in Booklet Form and Two Big Numbers 
FREE «n to Scientific American Readers who 
Subscribe to Scribner’s for the Yefcr 1910 
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plant, but tha MM proof* on a 
scale la repeated tb oroae da ot-titn** dur- 
ha summer la any place wbaro tb* 
Pingulesla* Hunt 

i om hardly lb Ink in tbla atfvano* >•’ 
vegetable lit# that the many specHa at 
pitcher ptanta which eatoh their pray 
more by aUu mnwt than by fora*, would 
b* behindhand In Ota forward movapaat 
Bran at tha preheat time many of tMaa 
apactaa develop procaana which are a*r- 
eral feet In length, aa axemplllled In tha 
caae of tha Barraoanlaa and Darlington!**. 
Ia obi of the Aocttmpeaytnf UlmtnUooi 
la pictured ona of tha onlnaaal ptnAera 
; which In tha copra* of at** may be 
evolved from the comparatively email 
Cephalotu*—a nstlv* of Australia. There 
la no knowing what Inducement* tb*ae 
plant* might not be able to hold out ror 
the oapturlng of wreu mam himself. Per¬ 
haps tha tisane IfoddO the pitcher would 
be peculiarly succulent, and we know that 
where there la anything worth having, 
there will always be found men daring 
enough to taka the risk of getting IL 
Once Inside tha pitcher of the Oepfaalotua, 
escape would be poaalbl* only with a 
friendly assistant at hand Prom tha 
bottom of ths pitcher three barriers would 
confront the prisoner anxton* to get out 
First of all there la a circular ridge pro¬ 
jecting In inch a way that It la moat 
dlfflcult to surmount Beooudly a stretch 
of wall thickly covered with proceaees re¬ 
sembling the teeth of a comb and all 
pointing downward. Last of all, on tha 
Involute rim round the mouth of the 
pitcher la arranged a fringe of decurved 
spines which resemble a row of formld- 
ohls bayonets. Indeed, It would be a tar 
more simple matter to got out of tb* 
avenge well than to make one's escape 
from a giant Cephalotus pitcher 
Although tb* matter doe* not Involve 
death, tha giant Arlstoloohla dower 
bring* about the imprisonment of flies for 
unite a long time Tha system la In con¬ 
nection with the croao-ferti Illation of the 
blossom. The Insects are Induced to enter 
the cavernous mouth of tha great bloom 
by an odor strongly suggestive of carrion, 
which la peculiarly attractive to die*. 
Ono* Inside, the fllte are held captive by 
an ingenious arrangement whereby they 
are lost In the tortuous passage* at tbs 
rear of the dower After blundering 
around for some time the winged crea¬ 
tures are able to emerge again, not, how¬ 
ever, before they have become well dusted . 
with pollen for transmission to another 
bloom It Upoaslble that tb* Aristolochla 
of year* to come will assume much larger 
proportions, and wa may imagine that 
the dower will be able to hold out some 
allurement which will tempt large ant 
mala to enter lie gloomy depths. It la 
more likely that escape from the colossal 
bloesom would not be such a simple mat¬ 
ter, end there might he a danger of a 
creature's coming unpleasantly near to 
starvation before seeing daylight again 
Par more dreadful than any of the 
plants described above would be the Veaua 
fly trap of tha future. This plant would 
be a vegetable terror Aa fa well -known, 
the. leaves of this plant are designed in 
the'form of * trap: On the upper nr- 
face of each half or tha leaf are three 
hall*. To tow* any of them la to cause 
tha organ to shut up, In closing the object 
which has given rise to the Irritation. 
The bordering of tha leaf-is farmed of 
sharp fringed hair* which whan ths trap 
1* closed piwront escape. At the nod the 
leaves of the plows* an not noon than 
as Inch fit length, hut w» may get a little 
Idea of what this plant may be In rear* 
to come If we imagine the foUaga to be 
large anangh to grappla with Sjnan. It 
la tb* habit of this plant to grow with 
its tears* half eosaaafod beneath tha 
sphagnum mow In which it thrtvaa The 
leaves of tha giant asaa trap partly fod- 
den by tha 'undergrowth wortd form 4h* 
(OoaofoMf «t m* mi ’ " . 


wishing rodseda. mod twanSe ^L^ 
,<* on land andfofi jwd in.dbakfe^* 
anwgnhadrise*day*/ ’tty*** 
KfktYLTMUt tnm 

k savin* tfafo awd ndk* C» M 
theburins** wcby permitting 'y. 
him to map down bis desk gg- - 

4 o’clock and m«« hi* asso¬ 
ciates in Chicago tb»- next 
morning as they open theirs. 

In the mean tune ha may con¬ 
tinue ha business vnrij k free 
stenographer at his dhow, or 
loaf with dm convenience* of 
th& club $t 

The “ Special ” leave* Up- 
town Now Yoik at 3 55 P.&L, - 
Downtown Sy Ferry tt 4.00 
P.M., Down t ow n by Huckon 
& Manhattan Tube a 4 05 
P.M., and arrives in Chicago 
next morning at 8 55. & kilt* 
time because it runs in the night 

“Th* 24-Hour 8t. Lwl»'’ 

u giving the business man an 
entire afternoon for recreation 
at the club, or elsewhere. He 
may leave Uptown New York 
at 6 25 PM, Downtown at 
6 30 (by Ferry), Downtown at 
6.35 by Hudson & Manhattan 
Tube and reach St Louis at 

5 25 the next afternoon. He 
may enjoy a good night on an 
easy-running tram and con¬ 
tinue his work the next day 
with a stenographer at hi* beck 
and call, or he may do any¬ 
thing he can do at hk dub 
except play bilhardi 

He get* a whole day in New 
York. 

These trains are not only 
time-savers, but nerve-festers. 

They exhilarate and refresh 
They may be banked on for 
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' jj^»y '»'*<[ wbo 

nhaaoetostwmhle uttoLos* oc 
ato-««#Mr¥*#M»dij* crashed to 
«** W>‘«M steady bMeanre of to# to 
etoitof mm*. ,<to# pm ttonin# to#t # 
«fitoto# to vtfsifc to* ton* trap abounded 
webidlm Atofept-w towat u * <M#wict 

ThehaufcUo plants mb as to# bladder- 
irbtto (tttrioulartaj -would M»rc«}y b* 
toVto^tMtoa to til# forward mewsgent' 
epong tb» carntvoroui ipeclae. Tb##o 
plant# captor# small Water creature# by 
maani ot little bladders which are at¬ 
tached to their sto tt a. Th« an trance to 
toto# reoeptaele# U guarded by a lltUa 
doer, which can be opened eaally from the 
eetettor hot 01*7 not he pushed aside 
both the Interior At the preaest time toe 
Bladder* of toe Gtrlcularle are imaii, bat 
there te no reaeon to suppose that they 
wll) always remain so. It la quite likely 
that they pay tocreaae In alxe n that 
they are able to grapple with good-etoed 
flah and other water animals. 


hare been apeeulaUng, plant* will be di¬ 
vided Into wild and tape aorta In the very 
real senee of the word*. The botanical 
garden# ot the tUna will be far more ex¬ 
citing than are toe mologlcal collection* 
of today It 1* fortunate that all natural 
change* come about with great elowueea, 
and It may be that toe condition of man 
himself will have changed considerably 
by to* time he la called upon to face 
thee* aggressive plant*. It 1# to bo hoped 
that tbt* may- be eo, otherwise toe outlook 
tor the human rape la distinctly dis¬ 
quieting. 

A New MMItie itr rotten. 

f Concluded from page 470 ) 
German Bast Africa, and to* exports 
toenew to Germany are steadily Increas¬ 
ing. '* Bo far, little attention has been 
given to cocoanut fiber and tbe fiber of 
the miny palms growing in tbe protecto¬ 
rate* bas been allowed to run to waste 
With a view to becoming Independent of 
foreign countries for her supplies of this 
fiber, Germany la also going to aoe what 
can he done with to* produot of her own 
colon lea The whole aim of toe German 
la to become “Independent" and as far 
a* possible, do without foreign goods and 
foreign labor Other Instances could be 
given of tola were they not quite outside 
the scope of the present article. 


M'tH.MMuBil Honey In Drilling 
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la th« terminal . . 

out ud enormously **ps«re Ufmelp ttolattf 
LHp tor electric tract tea, whitossflotw dtffichttlee 
dasgsn would molt from th* opersiloa of tha yard 
■ad tha switching servioaby electric treettou. 

Thaaa objections ban a famltlsr Mud to the sars 
of residents of Now York efty, who ban not forgotten 
the agttatioh which preceded the wonderfully Mew 
fol Installation of electric tracttoo at the terminal of 
the New York Central Railroad Company la this dty, 
Thor are alao mindful of Ute toot that, lose before the 
electric eerriea wae la full op*return, the Chief 


r eerrlce ex- 
_ if. Not only 

e the dty freed from the nuisance ef smoke Ud 


’ I( always glad m ncHn for nimhatiM llhumtad ■rucUw 


A WAMM09. 

It le quite conceivable that the groat low of prop- 
■ rty and the equally serious loot of prestige occa¬ 
sioned by the toll of tho Quebec Bridge have been al¬ 
ready fully compensated by the valuable lessons learned 
from that disaster U was worth the loss of a Que- 
Imh Bridge to learn that tests of tho strength of s 
email model can no longer be taken as s basis In 
estimating tho strength of a structure which Is an 
exact reproduction of that model on much larger 
wale. That was the principal Illuminating fact 
brought out by the commission which mode so ex 
haustlve examination of the wrecked bridge. Further¬ 
more, It was proved that when the members of a 
framed structure are themselves made up of a large 
number of assembled pieces, as In the case of bnllt-np 
chords, posts, girders, etc, the results obtained on the 
smaller models are particularly unreliable In deter¬ 
mining the strength of the full-elxe members. 

It tt be necessary to proceed with caution In tha 
rase of a structure In which the assembled parts con¬ 
sist of the same kind of material possessing similar 
elasticity and breaking strength, there la a call tor 
even greater caution when the materials of eonstruo- 
tton ore not homogeneous, and the bond between them 
Is of a more or less doubtful character This last 
condition exists In tbs case of reinforced concrete con¬ 
struction. and especially when It Is used In tho build 
Ing of truss bridges and similar framed struc¬ 
tures. 

We are therefore In thorough accord with our es¬ 
teemed contemporary Engineering News when It draws 
attention editorially to the construction of a rein¬ 
forced concrete truss, the strength of which was de¬ 
termined, or attempted to be determined, by the test¬ 
ing of a model of one-tenth the linear dimensions and 
one-hundredth the cross-sections] dimensions of the 
finished bridge Our readers will remember that In 
tha various failures which we have recorded of rein¬ 
forced concrete, the breakdown has most frequently 
occurred at the points of Junction of one member to 
another, such, tor Instance, as the connection between 
a floor beam and a vortical post it is admittedly dUb- 
ralt to design these connections In such a way as to 
render tt possible to determine their strength with the 
same certainty that obtains In designing such a con 
nertlon in ha all-steel structure, and a concrete truss 
bridge, because of the mnltlpllctty of the Joints and tha 
complicated character of the stresses which oocor, 
must be particularly liable to this uncertainty 

We bate no wish to throw any genera! doubt 
reinforced concrete construction as such, but we do 
believe that now that a determined otort Is being 
made to apply tha system to the more difficult prob¬ 
lems of bridge work our engineer* should proceed 
with tbe greatest caution, and advance only npon well- 
proved data The call for testing machines capable 
of trying out to absolute destruction the largest tics 
members is particularly urgent when those raemhgn 
ere bnflt op of such widely different materials at 
steel and concrete, the strength of the bond between 
which to greatly dependent upon careful work during 


tha number Of train movements enormously Al¬ 
though no dtSnlta figures have been given out as to 
the decrease In the cost ef operation, ft to 


We confess to considerable surprise that so enlight¬ 
ened a Journal as Engineering News should aMo wltb 
the Illinois Central Railway In Its present obstruction¬ 
ist policy, which It does by stating that It to “unrea¬ 
sonable to make the objection of tbe people of Chi¬ 
cago to tbo noise and dirt from tbe engines s basis 
for saddling tbs railways with the enormous cost of 
converting the entire terminal system to electric trac¬ 
tion M 

It seems to us a simple matter of equity that the 
holder* of a valuable franchise should boar tbe ex¬ 
pense of any changes that wlU render their operations 
under that franchise aa free aa possible from lneou 
yen lent* and nuisance to tho city that gave It Tho 
smoke and notes arising from the operation of the 
llllnote Central tracks by (team, constitute a most 
serious disfigurement and drawback to the Chicago 
water front, and tbe great Improvement which re¬ 
sulted from the electrification of tho terminal of the 
New York Central Railroad win be even more merited 
to the long it retch of water front which te now eo 
greatly marred by existing conditions at Chicago. 

UN1I OF m XAYAL HTUAP Of OSSIUJfCB. 

We learn from tho report of Rear Admiral Mason, 
Chief of the Naval Bureau of Ordnance, that the testa 
of tbo new 13-lnch W-onilber gnu showed It to he fultar 
equal to nay gun of that caliber thus for proposed for 
any navy In the proving ground teste it dsvetoped 
an Initial velocity of 3,030 toet per seoond and,a 
musale energy of 52,1100 tons. This to the gun that 
will be mounted on onr two largest "Dreadnoughts," 
the "Arkansas" and “Wyoming," wbloh will carry 
twelve guns of this pattern. More powerful than thin, 
however, will be the new 14-ineh type gun, which will 
pass through Its teste before the end of the present 
year It to designed to fire a 1,400-pound projeatlls 
with a velocity of 2,000 feet per second and s musale 
energy of 85,400 ton*. 

It to gratifying to learn that onr present nitre, 
cellulose powder has boon developed to s point which 
loaves little room for Improvement Moreover, a new 
pattern of projectile to now being buDt carrying the 
long pointed head that has been found to give atteh 
good result* Is small arms, which has shown a con¬ 
siderable Increase to range, flatness ef trajectory, dsn, 
gor space, striking velocity, and penetration at the 
longer ranges. Our older 
and this work has Included the reltnlug sad strength¬ 
ening of the IS-Inch runs of onr battleships of g date 
prior to, and Including, tbo "Ylrglala" dkgs. 

The Bureau to muds gratified at tho renterfcaMs 
revolt* which have boon obtained to target preettak 
wltfl equipment which TO designed any rears %*- 
fore the present prtoetptoa and demands of target prSo- 
tics had been developed! sad « new sys t em of alghttog 
meehsntote tag ben worked oat, sad to befcgkpifedd 
to an turret |Ua Our latest ships are Mag MM 
with complete refrige ratin g plants for thaeeclla* Of 
the magnetoes. sad the magastere of tbs oldrt‘j^ps 
are to be similarly fitted eg opportaajty efters. 
Chgages bare been matte bathe rotation band of pre-. 



meat hspes te teSI tbs kedf'f 
weud gua sad das o* thk'Rs, .. 

mortars. 1 v f L gtfV 1 rj? - 

tbs construction of hand g r re sde s - tor 
marks tk* refatroduetfea of n* udnt »srtn*f *«a*, 
on- They ware used with good s«*ct, «s Mtere, to 
tbs Russo-Japanese whr. The gnmad* saa,*W thro**.- 
by head s dtttkaos of Shout Ifil tosftrete A ttrtdtog 


shrSpnel grecAd* to be Srei (tore Ute * - 

by the Infantry. Troop* wflfclte furnished tftjtboth 
tbs hand sad rtftoshrepoel fretted* to st reSs o n Sb to 
quantity whenever there to* pStt for the** -, 

Another Rees of Interest gtsoasd teem #*&**** to 
that Oo» Crosier to df W ophite* thotiih* R SskTO- 
ment con now manufacture oheapsrtbaa it pad buyi 
that to, H everrthtog to take# ipto MOsoM swkpt jhe 
manufacturers' profit. AS •» teste** sf.tbk'M' 
quotes the toot that tho *-toch field gtm, whteV ttodsf 
contract costa M,038.80, can be meMfMMmdst; the 
arsenal* tor IU7tW. add that tbs l«nch dtofipps^ 
tog earrings*, which oo#t tmfisr dd*ti*MjtUMMT, .dKb, 
oily 1*0645 when bnttt at the sreessk v 

la a recsqUy puMtobsd^rt^tM^ 
peon peoples, SotW recugutoeo sight ritofie of msby 
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■ iof tb« New Haven Bell road ere now twine completed 
je. Tier an 70 feet long. 


equipped with motor* or 
guaranteed to haul two (O-ton trallen at a normal ac¬ 
celeration of 0 7 mil* per hour par Second Thar are 
l, fif?ff" wl to operate on both the 11,000-Tolt alternat¬ 
ing current of the New Haven, and the 600-volt direct 
currant of the New fork Central Railroad 
Ao PubUo Service Commlaalon for New Tork city 
bee publlahed deelgne for the elevated portion* of the 
Sew subways, which have been approved by the Mu 
nlclpal Arte Commission. They embody, among other 
things, a scheme for deadening the noise of the trains, 
which oooslsts of a concrete floor, 11 to IS Inches In 
thickness, upon which the wooden ties will be laid. 
The esthetic appearance of the structures will be lm 
proved by the use of curved steel brackets connecting 


AooonUag to a report from Washington, the ofllcers 
of our latest and fastest torpedo boats of the "FJns- 
ser" end “Reid" type, which have made a speed of 
over thirty-three knots on trial, are to be fur- 


ot automobile goggles to protect them against the 
fierce rush of wind and spray Thirty-three knots Is 
squal to about thirty-eight miles an hour, end at this 
■peed, especially when steaming against a strong wind, 
some form of protection to the eyea beoomee a posi¬ 
tive necessity 

The Now Karen Railroad la constructing a mile of 
experimental overhead trolley line beyond the Stam¬ 
ford terminus of Its present electrical road. The new 
system la designed to Jeasen the weight and cost, and 
eliminate certain undesirable features, of the existing 
style of construction from Woodlawn to Stamford 
Apart from the roduaod east, the new construction will 
have the great advantage that the trolley wire only 
will be alive and carrlefl upon the customary Insula¬ 
tors, breakages of which have been frequent. The 
main cables will be strung directly from the support¬ 
ing oolumna. 

Zh a series of experiments to determine whether 
concrete could be oonveyed In the plastic condition 
from the place of mixing to the point where It was 
to be dopoelVad, Messrs. Bussell and Larkin recently 
made some experiments which seem to determine the 
feasibility of this plan The experimental plant, as 
described In Enginesrina News, oonalsted of a hop¬ 
per tank maintain ed under oompre s s o d air, in which 
the concrete was placed, and from which a pipe led 
to the point of deposit. Half a cubic yard of broken 
stone concrete was deposited at the end of 400 feet 
of 4-Inch pipe In lean than E seconds. 

The seeond attempt to rales the United States 
cruiser “Yankee” to the surface of Bnssard's Bay 
failed at the very moment when It appeared to be sac- 
cessfuL The method adopted, aa explained and Illus¬ 
trated In our Issue of November nth, was to exclude 
the water from certain compartments by forcing to 
air under pressure, end thereby give the vessel suffl- 
cisttt buoyancy to bring her to the surface. On De¬ 
cember tnd the vessel wee raised until the top of the 
deckhouse eft was three feat above the water At 
this stage a Certain portion of the hull or deck gave 
way, allowing the air to escape, and the vessel settled 
to the bottom. Further details of the mishap will be 
given to a later hone. 

to aa exhaustive analysis of the various types of 
aaroplan*. a writer to Rngtoeering gives the following 
Rrtttoafersi the Wright biplane for each horae-power 
waifha <1.6 potato and epmada 111 squr* feet of 
■aytoee. For the Fanout Uptons the respective quan 
tffto* era |4i pounds sad U square feet; and for 
tM Carthe Mptose, 1M Jweads had • aqumre feet 
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ELECTRICITY 

An totssaaUossl Congress of Radiology and Elec¬ 
tricity will he bald at Brussel* next year on Septem¬ 
ber 0th, 7tb,'and 8th. The subjects to be taken up 
for discussion are the method* of measuring radio¬ 
activity, theories of electricity and radiations, and the 
affect of radiation on living organisms 

Electrochemical Boclety has ap- 
i to devise a method of rating and 
testing dry culls. The present methods have long 
been considered u n sat i s f actory, but have continued In 
force becauee of the difficulty of obtaining a rating 
which would be applicable for tbe various uses of 
the eeO. 

A netr safety lamp for miners has boen Invented, 
comprising a battery and a metal filament lamp which 
are completely Incased. Tbe circuit of the lamp la 
kept closed by mesne of e spring-pressed rod bearing 
against a light ring on the glass casing of the lamp 
Should the glass be broken, the ring would be snre to 
break or be displaced, opening the circuit or the lamp 
so that there would be no danger ol Igniting the gases 
with tbe Incandescent filament 

The oity of Chicago Is discussing the possibility cf 
utilising the water power obtainable from the Drain 
age Canal to extend the street lighting system A 
large part of the city Is Illuminated with gas and 
gasoline lamps but by making use of the power Troin 
the Drainage Canal these lights could be replaced 
with electric arcs. There are 18,000 arc lamps now In 
use, and If the gas and gasoline lamps are donu away 
with, 29,000 arcs win be required 

During one of the automobile endurance tests be¬ 
tween Ban Antonio and Dallas, Texas, one*of the en 
tnuits, who is president of a telephone company, car¬ 
ried telephone apparatus with him, and by using s 
long fishing pole could lap the telephone lines along 
tbe route wlfhont leaving his car By this means bu 
was able to keep In touch with points In advauen of 
the run and arrange for relief In case of accident or 
for hotel accommodations 

The oity of Austin, Texas, used to have a large lake, 
formed by a huge dam built across the Colorado Hlvor 
This dam was J,27S foot long and 87 frut high above 
bedrock A plant placed Jnst below the dam con 
verted the water power Into elect riclty, which was 
used for lighting the city and operating the street 
railways, as well a* for a number of Industrial plants 
In 1900 the dam and power plant were washed away 
by a flood, and ihe city was too crippled to replace 
them A movement Is on foot now to rebuild this 
dam, making It of reinforced concrete The power ob¬ 
tainable trill probably attract many manufacturing In 
dustrlea, which would undoubtedly contribute mate 
rlally to the development and growth of the city 
Now that Christmas Is here, and amateurs are 
lighting their treee with electricity, It Is well to call 
attention to the warning Issued by the Chicago Board 
of Underwriter* to the general public, and especial 
ly to merchants -who have holiday window displays 
Ordinary Christmas decorations are highly In Asm 
raable, and It Is even more Important to take every 
precaution with the wiring than If the wiring were 
to be permanently used In the store or house Cbt 
eago merchants have boen warned to have special 
watchmen keep guard at their windows during tho 
danger season. 

A now font of mercury interrupter has recently 
been Invented to which there are no reciprocating 
parts, but the interruptions are produced by a ripple 
formed to a stream of mercury The mercury Is con 
talned to a revolving vessel within which a contact 
piece 1* fixed The mercury Is thrown by centrifugal 
force to the Inner periphery of the veeseL At one 
point the stream of mercury la obliged to pass over 
a deOeetor, producing a ripple or wave, and tbe con 
tact pleas dip* Into the mercury stream at this iwint 
aa It revolve* with the vessel The frequency of the 
Interruptions may bo varied bp having the deflettor 
revolve slowly In the same direction as the vessel Is 
revolving, or In the opposite direction, or having It 
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; has recently devised a form of explorer 
for locating conductors when searching for faults In 
a btgh-tonston underground cable. It depends for Its 
operation upon the feet that the three conductor* of 
the ordinary cable are spirally wound with a pitch or 
"fey" of 80 tuc&e*. By connecting two of the conduc¬ 
tor* at the power elation, signals which are sent out 
hrongh the conductor* form magnetic lines of force 
that lie at right angles to those produced by ground 
currents In the sheath of the cable Consequently, tbe 
circuit of tbe Instrument Is unaffected by 
tbe** corrects. By using a double telephone receiver 
sttag wtth toe Instrument signaling currents 
the line produce very Intense sound when the 
ts oU the sheath and the sound Is quite no¬ 
ticeable, even when the explorer ta placed on tbe tUe 
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SCIENCE. 

D*. Ludwig Moad, the distinguished chemist, died 
on December llth to his London residence at the age 
of elxty years. Dr Mond was well known as the to- 


sode and producer gaa. 

to view of recent discussion concerning the poasi- 
blllty of adopting an International set of symbols for 
tha principal electrical engineering quantities. Prof 
A. BL Kennelly has made a statistical examination of 
recent textbooks In various countries. The results of 
his examination ere published in the Electrical World 
It seems that there are twenty-one quantities In the 
list and fifteen subsidiary fundamental quantities. 

to his "Reminiscences of an Astronomer,” the late 
Prof Blmon Newcomb took occasion to pay a tribute 
to the brilliant work of Dr George W Hill of West 
Nyack, N Y That tribute was paid we Huspect not 
only bora aw? Prof Newcomb admired Dr Hills re¬ 
markable mathematical attainments but also because 
he wished to drivo home to the public some com epllon 
of tho value of his service as one of the Naval Observa¬ 
tory staff No doubt Prof Newcomb would have re¬ 
joiced with every American scientific man In tho 
awarding of the Copley Medal to Dr George W Hill, 
tbe highest distinction conferred by the Royal Society 

An earthquake was recently fell at a mineral spring 
in Austria. Soon after the shock the water of tbe 
spring was found to deposit a brown Bedlmnnt and to 
c'tolvu more carbon dloildo than ubuoI The water 
soon became clear but the abnormal evolution of gas 
continued for several hours Mineral springs at great 
distances from the renter of disturbance have often 
been observed to bo affected by earthquakes Prof 
Sucre explains the phenomenon os follows Agitation 
of a supersaturated gaa solution causes a rapid evolu 
lion or gaa, aa may bo proied by shaking a bottle of 
soda water The gas la evolved still more copiously 
when the solution Is thrown Into molecular vibration 
After an earthquake- tho roek* surrounding even dis¬ 
tant springs are thrown Into vibration, which Is trans¬ 
mitted to the water causing rapid evolution of gas, 
expansion of Lho mixture of gas and water and expul 
slon of BOlld particles 

Ths Radium Institute or America was fanned at a 
meeting In tho building of the New York Yacht Club 
recently The purposu Is to study radluui, discover any 
radloferous deposits In the United States, and buy 
quantities of It In Europe for clinical use In the United 
States. It Is the Idea of the founders to establish 
a clinic In connection with some New York hospital, 
where radium treatment will bo administered free to 
those needing It The Institute will take stops to pro¬ 
tect the public from the false rlalms of patent modi 
cine manufacturers that certain of, their remedies can 
tain redtum, and will set a standard that those dealr 
lug to deal In radium commercially will have to live 
up to Dr Charles F Chandler was eletted president. 
Dr Robert Abbe, vice-president Prof William Ha) 
lock, secretary, Prof George B Retrain, assistant sec- 
relary, and Dr Hugo Llebcr treasurer 

Fret A. Matlock has made a careful study of tbe 
utilisation of the energy stored In springs for the pro¬ 
duction of mechanical work with Ihe object of show 
Ing In what way the work stored In stretched India 
rubber may be most fully utilised so as lo supply 
power at a constant rate U scents that Ihe most con 
venlent form In wblih tho India rubber <an he used 
Is that of a long strip or hand woond on a drum or 
reel tinder tension, and in order to convert the poten 
tlal energy Into mechanical work Prof Mallock shows 
tho conversion cannot be effected continuously but 
must proceed In cycles and that tho tondltlon of elll 
clency Is that each portion of the ilaatlr hand whose 
contraction I* being utlllred must bit unsound rroni 
tho drum without < bango or tcnHlun and that the part 
so unwound must thin bt lHnlatid hy damping or 
otherwise and allowed to tnntrmt without contact 
with other bodies erupt at the clamped t-ndR 

Ths third annual convention of the Amerlenn Socl 
ely of Agricultural Engineers will held at the Iowa 
State College Ames Iowa on December 28th Hnd :nth 
Tho society vna formed at Madison fills In UtOfi by 
a few men, most of whom were then engaged In Path 
log agricultural engineering In the univi ralthi 
throughout the country The Important! of the work 
to be accomplished by anch an organization wav noon 
realised by prominent manufacturers nwl othei* in 
terested In this field both commerrlnllt ami profis 
■tonally, the result being that during the ln-t two 
years the membership of the sncltD won In na-nl 
fully four hundred per rent A word ixplalnlng the 
term “agricultural engineering mat Is of Interest to 
many who have not becomo fully aiqimlnied with ilm 
work. Within the scope of the term falls < study of 
farm machinery farm buildings farm conwnbmes 
and Irrigation and drainage lu short li doils with 
the mechanical side of farm life Involving i.idling 
Investigation, and manufacturing activities 
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Pro?. Oswald Flamm of the TechnJseh* Hootochals 
at Charlottenborg, the principal <m«tn«erlnx toluol of 
Germany, very recently completed a remarkable In* 
lestlgatlon of the action of a ahlp't screw propeller 
Ah a lecturer on naval architecture and engineering' 
hr admitted that the theory of the marine acnw had 
worked out very Indifferently in practice. Hit investi¬ 
gation, which Involved formidable complication!, me 
reduced to a highly mathematical form, bat on con¬ 
cluding bli practical experiment*. Tlamm was nearly 
ready to deny that the theory had any real value. Pro 
pollen elaborately calculated on that theory were 
found, in practice, to require no much "cutting and 
trying” that calculation >m almply wasted. Tho en¬ 
tire theory la now regarded by him aa a mere dry ab¬ 
straction It gives no clear Idea of the precise physical 
motion that a screw Impart* to water 

Flamm finds that the moot obvious features of a 
ship a screw were entirely overlooked by Its origins- 
ton, yet these very features Indicate the real reasons 
for a propeller's action One of these was the teeth¬ 
ing mass of water Immediately behind a steamer** 
stern, and another, that familiar condition of any cast 
off propeller, that when they have lost their usefulness 
they have a peculiar shape The edges of the blades 
are always rough and Irregular through erosion. Why 
are only the ends In that condition while the hub re- 
mains unimpaired? Prof Flamm'* experiments not 
only explain this paradox bat also dispose of two very 
common notions, that a screw at the highest speed 
of Its revolution, loses propelling effect through ‘cavi¬ 
tation" (a vacuum formed In the water behind the 
blades) and that the propelling offeot may be Increased 
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by Inclosing the propeller in a tube to prevent water 
that la being acted upon, from escaping at the aides. 

Flamm s method of Investigation meets the problem 
so rlsarly and fits the requirements so perfectly that 
it seems odd he should have been the first to try It. 
Much of our useful knowledge about screw propellers 
has been obtained at great expense by fitting propellers 
of various designs to a ship and In this way, measur¬ 
ing their efficiency Flamm constructed a testing ap¬ 
paratus which reproduced similar conditions on a small 
scale at lees coat, and at the same time permitted 
more oomplete and accurate observation and measure¬ 
ment. 

A screw was observed while It was propelling. The 
minutest features of the process, the water Itself, were 
photographed by means of oxtremoly sensitive plates 
that gave perfect pictures at exposures of only 1/1000 
part of a second. It had been Intended to make the 
stream lines visible by adding an opaqne powdery sub¬ 
stance to the water, as used successfully In photo¬ 
graphing the stream lines around moving bodies This 
was not necessary, enough air was mixed with tbs 
water by the propeller to make the screw s movement 
plainly visible Those picture* were stereoscopic and 
klnematographlc views. The apparatus was very slm 
pie, a long glass tank filled with water, over which 
ran a small oar along a railing, to the car mi at¬ 
tached an electrically-driven screw propeller Immersed 
In the water There was no track resistance to the 
car, to which w aa fastened a cord running over a pul 
lny at one end of the tank This cord was attached 
to a cup for holding weights. The cup’s range of fall 
was aa long aa the tank, therefore the resistant* of 
the ear to propulsion was measured with exactness. 
From one aide of the tank two olofctrlc arc lights of 
>4 OOO combined candlo-powur, sent their rays through 
the water on the level of the propeller, to the photo 
graphic lens on the opposite side The tank was 32 
feet and 9 Inches long and 2 feet and 7 Inches wide and 
deep, the diameter of the propeller was less than 4 
inches. Fourteen different patterns were tested, In¬ 
cluding all the standard types. Accurate measure¬ 
ments were obtained of the number of the propeller’s 
revolutions and of Its puvh but the amount of energy 
it consumed could not be determined with the same 
accuracy In this simple apparatus nor waa It possible 
to ascertain the maximum push any certain propeller 
was capable of giving except when the car waa held 
stationary Even so. many conclusions duty be drawn. 
It Is evident that a propeller’s efficiency depends on 
the p r oc e ss e s In the water, and that these processes 
obey definite laws. Flamm discovered a sucking ac¬ 
tion to be the real bade of the efficiency of all screw 
propellers. In naval practice, a ships propel 1st la 
quite near the meeting ltn* of water and air, this fact 
given Ibe sacking notion a peculiar ’’by-effect" that Is 
go Incidental had variable, it has escaped much critical 
attention. At a re sult , all former theorising was 
fatfle. 


AH thg Flams ptotara faw • p—ttfre fiagtto fa 
wntaHwal, fmr aa dtfa fr fan the smew's F ftt b w fr ‘ 
the water Is being sashed down to tho eerefa cants* 
with snob force that It e*uact flow in quickly «aoagh 
from the aides to fill up the vortre Flamm ststsa that 
this dent exlsta oven around a freight steamer's pro¬ 
peller when It Is so far oat of the Water that the top 
blade project* above the suteea. The water’s qelek 
turbaleaer on th* slopaa of this -dent engulf* air. 
which la taken down to tho htodes, this peculiar a* 


heoloa and attraction between air and water produce* 
foam. Consequently, the screw doe* not work on water 
alone but on water mixed with more or teas air Thus 
Is explained the paradox, how an Implement Placed as 
far below the surface as a ship’s screw, whips ths 
water Into a frothing mass. Another fact, hitherto 
unsuspected, la presented by these experiments What 
has been called the propeller's "slip,” that difference 
between Its pitch speed and th* velocity with which It 
drives the ship, Is variable for the same energy and 
alia and shape of the screw. It depends on the vol¬ 
ume of air that la sucked In, this In turn depends pn 
various conditions. 

Flamm found that the phenomenon attending any 
sudden loss of efficiency of a ship’s propeller when It 
!e driven above a oertaln number of revolutions a min¬ 
ute, was not ons of "cavitation,” as heretofore as 
■ tuned. "Cavitation" has been explained aa the hollow¬ 
ing out of water by the screw, meaning that the blades 
when passing too rapidly through the water, leave an 
instantaneous vacuum In their wake, thus loelng their 
"grip" on th* water, as a whlp-lash leaves a vacuum 
In the air On th* oaatrary, it has been demonstrated 
that In all these cases of so-called "cavitation," the 
suction from the water's surface had become so strong 
that an Immense volume of air rushed in from above, 
with the suddenness of an explosion. The water Is 
Instantly whipped Into foam around the propeller, the 
blades lose all hold and the screw races away furiously 
as It does when lifted entirely out of th* water wkoa 
tho ship pitches violently In Flamm’a experiment, 



with the pTopaQsr working at very high -apsod , ths ear 
waa dragged back by th* walght In th* cup. 

Then waa an obvious remedy either Oder th* ag 
parlmmital conditions of in water more or tea* smooth. 
*h*n th* oar was fitted with a board that covered 
tba water-i*v*i on top th* revolving acnw, H per¬ 
mitted running the propeller even at higher speed-, «o 
■eavttaUon" occ ur red haem** the air waa etalpdef 
Th# efficiency of a ship’s propeller may g^o b* to 
ere—ad by a etefn having a tacg overhang tiafamMfr 
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wasnotarevy «fato* *hl*et agntesi ths 4fT«ln» i f 
of air. Itw— *1*1—«eertotofatwfa^re*av* 
tag Opted a* wVfaihe board , 

was tely fahUr .acceded, far'd*#* wfa fewfa 
in the water. These traveled tto—tk* efa tt the 
bond to Urn propdlK 4tetn«lw g£K ^ 
was no s steT y to bare ths shielding, beard H fapte 
admm. 

Obs er v ati on* Of a worm-showed aiMpjto* behind the 1 
bob of th* experimental strewn ww* AO* PTodudttve at 
mush surprise. Thl* w— a se« teal space wttbotd TOO- 
turn or press u re, as Indicated by tntrodjtotng a email 
tuba. Air btewn th roust that told MUUeMM? to 
creased the wntarie- space below the surface. Merer- 
theleaa, Flamm found that too* "cavitation" ttlfa 
bat that, quite contrary to —tebttsfied notions . If 
marks the very eltmaa of a screw's eOeisaoy. As this 
efficiency depends to It* greatest extent ofi suction, ft 
becomes evident that a screw is mote effieleat st tie 
moment there Is enough suction to act sally create a 
vacuum. “Oaritatiou" is wasteful in that from the 
instant it begins, any increasing of th* utittbeT of 
revolutions per minute do** set increase ths prop* 
ler’s efficiency st ths same rate that It oteti power It 
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cannot Increase s suction thst Is already at Its maxi¬ 
mum. The** teste of real “cavitation" were conducted 
under a large protecting board. It waa also fond that 
starting a screw very suddenly Increased the a!reac¬ 
tion to a marked extent 

Prof. Flamm obtained a great number of excellent 
photographs. Th* air sucked in not only illustrate# 
ths stream Unes next to the propoller but also reveal* 
th* wak* of the blade* for considerable distance be¬ 
hind th* propeller On examining those photographs, 
tho reason propellers corrode at the edges of ths 
Hades, beoamts very dear, especially upon consider¬ 
ing that each little dent when first created by the 
erosion become* a nest for air bubblsa Suction la 
strongest at the edgea of the Hades. Prof Flamm also 
gave great attention to skin friction of the water 
He advises ruining a propeller rapidly because the fric¬ 
tion that forma an important part of its resistance to 
revolving. Increases at a lower power of the speed 
than Its push, and because "oavltatlon" may be ob¬ 
tained with a small screw Hs fond wide Had** 
wasteful of power He designed a very efficient screw 
with Increasing pitch and narrow blades. The— trials 
are to be resumed on a larger Scale. 

A XA0VXTB n» ■OmtAIMmY RUM un 


Th* tlsettle machine for exploding Haste pictured 
In the accompanying mustratioa Is —id to affect a re¬ 
duction of one-third in the amount of explosive seed, 
on aooount of the simultaneous firing Of the charges 
All th* charges must be exploded at th* same testeXt, 
this being tar more effective th— a number of inter¬ 
mittent explosions, separated am by only a fraction 

Th* etario firing machine fflastrated oocstete *t a 
small dynamo of 12 volt* pressure mounted on the bass 
of ths machine, and driven with * crank by mean* of 
•Wreck* wheels and chain*, th* best results bet— ob¬ 
tained.from Mr dynamo 28 per oent Over-oOmpounded. 
By the use of the hand-operated machioe, It Is stated 
that ons hundred oasts have beset Bred at cm ttras, 

all of the charges exploding pntofifiafir at th* sum to 

fieatttd end, and the ourregt th— fll to—■ fat. 
fafa* around the eofl of faelertw-gnef.w^fc 
ha*.an iron core. The m—tfc fatogfc of fafatt 
eor*'Increase* a* fa -riaflijhwfa fawag' fajfaf ' 
Htoggnr tehfla fa dynamo fafad , 

fa faeMeg—enter if weifafte fan fa— lid fa' 
t/mm teabng —ought* 

—to ja fjww—By'laiirgtol fate f faft { 

fa» a nted at fa rifa of .fa fat# fa fa l faifa l- : 
tf thereby released, (fa *«#■ 
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yijtmi ftotortfrfc b* baa ded> 
Mbtfe.-te tt* CMWftl good. Further- 
tlM falm at U# disposal of aelan- 

~0i(mm 1ftM J*r to the gathering ot 

' paBflb-' -Tto* apparatus to gutteblo tor ttnlreraWss and 
«M ^iMtttMlMi«lwn botany to taught. 

T>*J»pOtt«w* Of tbs invention may per bn* 
to* liter* OpnsUtof tke praHoos msthods 
or j^tto«rts« poUes- With tbs flnrt o{ hU ma- 
Ihtote tor. MuglM, under the most favorable clr- 
eitWfttofttoftr gathorad one tod • half earn** ol 
) W »l »to eUw > *f th? ra«wsed (Amhrorta ArtenUo- 
totoft} IB three day* art thU with three charges 
r-{ twi«*, t»*e tor each day It wm the opinion 
ut the tot* Frof. A. A. Ourtlee, a prominent 
botanist, tonneriy connected with the Smithson 
Ian Institution, that to collect that amount of 
poHes It xonM hare taken one hundred per- 
eotto thirty-six hour*. 

Itr- MooIM's (JoTic* consists -of a vessel pro- 
Tided with means tor holding the slips or twlas 
bearing the blossoms from which the pollen to 
to be ooUactod. The vessel Is ailed with water, 
so as to hasp the twice fresh and ripen the 
blossoms. The blossoms overhang the edge of the ves¬ 
sel, so that the pollen tons upon a paper sheet spread 
cldetor around the bottom of the vessel, which bottom 
la narrower than the top of the vessel, so that the 
paper to free to be removed Without touching the vos- 
S*U The vessel or tank to made of sheet metal. Over 
the top of the tank to a sheet metal piste supported 
over tom longitudinal and two transverse rods, the 
edges of the Plata being bent around the rods. This 
oover plate to smaller In area than the top of the 
tank, an that a narrow channel or opening la formed 
aroand the entire perimeter of the plate. The rods 
project arrdss this opening, their ends being bent over 
the rim of the tank- Into the open 
Inge aroand the plate the twigs and 
branches are inserted, their lower 
limbs being Immersed In water 
The branches am tilted, so that 
their apper ends project beyond 
the etdee of the tank. To keep 
them to this position, and to pre¬ 
vent them from sliding too far In¬ 
to the tank, lbs cover la cut at the 
center to form a pair of flap*, 
which are bent outward and an 
gage the stems. As previously 
Stated, the tank to surrounded by 
sheets of paper, on which the pol 
len falls as the blossom ripens 
The ripening to brought about by 
the gradual rise of temperature In 
the room where the operation 
takas place When desired, the 
water In the tank may be drawn 
off without disturbing the branches, 
through a tube connected with a 
stopcock hoar the bottom of the 
tenfc- Fresh water can be poured 
through an opening to the cover 
plate. The device renders It pos¬ 
sible to collect the pollen of flow¬ 
ers to unlimited quantity In Us 
full state of tortlltelug power, a 
thing Impose Ibis to be aura of by 
the ordinary process, hitherto the 
only method available. The ease 
with which much pollen can be col¬ 
lected at practically no oost rend¬ 
ers It possible to obtain a sufficient 
quantity for accurate and exhaust- 
tvs analysis, and to add to our 
knowledge of that wonderful my*- 
tery of nature, the breeding of 
plants. Moreov er , an antitoxin for 
diseases nob a* hay fcver could 
probaMy be prepared from the pot- 
'ton of the ragweed. If the device 
served this porpoee atone. It Would 
reflect omshjeraWe audit updu its 

■ ** obtott peBen from the mg- 
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the top, cure betng taken not to aptll any of the water 
on the floweru. The peper wee then epread around 
the apparatus, so as to cover a sufficient spam from 
the bottom of the apparatus to about six or eight 
tushes beyond the perpendicular line of the fop of the 
twigs, u that the pollen could not drop outside of the 
paper The peper employed wee e thick Manila brand 
After the apparatus was Installed, all the windows 
and adjacent door* were cloeed, end e Rochester kero- 
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sene lamp having a burner one Inch in diameter waa 
placed on the floor To avoid the danger of lira, the 
lamp was placed In a large tin can. After the lamp 
had been lit, the apparatus was left to Itself, and the 
door of the room locked until the next morning 
The twigs selected must bo used as quickly as pos¬ 
sible after they aro gathered Moreover, they must 
he gathered In the morning before the sun U too high 
but not before they are freo from moisture (dew or 
rain) This brings the work of gathering te abont 
noontime After the room la opened, care must be 
taken in opening the doom, so as not to create a draft 
which might blow the pollen off the sheets upon which 
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It has dropped during the bait day and night The 
door must bn cloeed immediately for the same reason. 
The temperature at that time ought to be between SS 
and 18 deg Fah In order to gather the polleo Mr 
MoulM took one sheet loaded with it and placed It 
on a table In an adjacent room, dosing the connecting 
door between the rooms aa aell as the windows and 
other openings. The pollen was collected by means 
of a feather and dropped into wide mouthed two- 
ounce Jars similar to those In which vaseline Is 
sold The Jars were tilled to about one-half inch 
from the bottom The collected pollen contains 
a certain amount of moisture which must be 
evaporated for sure keeping To effec t (his, Mr 
MoullA placed the Jar or Jars behind the win¬ 
dows In the room where the apparatus was In¬ 
stalled. and arranged them so that tfloy touched 
the windows The rays of the Bun streaming 
through the window pane and the glass Jar 
caused evaporation to take place In about thirty 
minutes Then after shaking gently until there 
wore no more lumps the Jars wen brought Into 
the next room and loft there for one hour be¬ 
fore they were corked The corks selected were 
of the beat quality and wrapped with a flue 
paraffine paper, so as to effect a tight closure. 
Small quantities of pollen can be poured In a 
■Ingle Jar to the height of the neck Very few render* 
of tbl* Journal realise what an ounce of pollen meant 
Perhaps some conception of the task may be had. If 
one Imagines the collecting of an ounce of dust from 
the wings of butterflies 

PXOTOOEAFHIXO * STAB gnoTBtm 

If one should go lo the Bandy Hook lightship off 
the entrance to New York Uay and at night should 
sea tbe lights of a steamer headed for the harbor, It 
would be pradically Impossible merely by looking at 
these lights to learn bow fast the steamer was ap¬ 
proaching A rough guess might 
bo made by watching the lights 
grow gradually brighter but It 
would bo the roughest sort of an 
approximation But (he astrono¬ 
mer with his telescope, observing 
the distant stars millions on rail 
lions and millions of miles away, 
can tell to an absolute certainty 
Just how fast a particular star Is 
moving toward us or away from us, 
giving the motion accurately to the 
fraction of a mile per second Nor 
Is Ibis result obtained by watching 
the Increase or decrease In the 
stars light, due lo Its approach or 
recession, for the stars are ho far 
distant that no change In their 
brightness would be observed In a 
thousand years from tbelr change 
of distance alone The measure¬ 
ment of a Btarn motion In tbe line 
of sight Is one of tho ntw llclds for 
the astronomer, and many and valu¬ 
able are the s< lenttflr results ac¬ 
cruing from Ibli line of work 
The writer was at the Yerkea 
, Observatory last summer, taking 

part In the campaign tor measur¬ 
ing the radial velocities of all tbe 
brighter stars that tan bo seen 
from northern latitudes and assist 
tng In photograph lug the spectra 
of Blare with the 40-lndi telescope 
and Its attached spectrograph 
And wbat a magnificent Instrument 
this greatest refractor In the world 
Is' To work with this great tel> 
scope causes a feeling akin to awr 
In realizing that puny man, on this 
Infinitesimal speck In the unlwrse 
called earth by Ihn aid of such an 
Instrument Is able to fathom the 
depths of S|»re and reveal the 
secrets of stare millions and mil 
lions of miles away Truly llu re 
Is no sclenrH whlili tan show thi 
matchless power of Ihn human 
mind quite so well aa does the old 
science of BHtronomy ihi parent 
of all tho sciences A vltw "t tin 
largest refractor In the world 
•bows also tho high digrn lo 
which engineering skill tins ad 


testing to the ties, union wtvani 
pare and applied science 

The observatory presented ti tin 

University or Thhago by Otari- -t 

T Yerkes, Is situated seventy five 
I Pfles from Chicago on tbe shores 
(Continued on page tfh ) 
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■'' TO YiJta *» w* mhjiaat xonvrua. 

T» th* Utttet of th* ftsnfntn Axnmoxx- 

Ths r**qttt <* <h* neett Boston nuetmn tod tn 
sqthastosrto aWHtmtn to inquire, "Witt’i the mst- 
. terwitk tie *tflhter know, tn answer 

‘mtmw Jmh nfta 

Th* wrttsr participated M t regular officer a the 
Mohfcama nuimnn of 1M4, and I*tor served tn the 
N»W Tort Bt«t* tr**ps. H* hot had occasion to tlew 
military maseavsrX both from th* standpoint of t regu¬ 
lar tad from that of t mOttltmtu. in other word*, 
he kin ateasnvared on t fall ttomnoh when physically 
«, and when (ho wort Imposed upon hltn wu little 
■non then that whteh regularly befell hit ootnmand, 
and he ban takna port tn military encampments when 
freeh from an office dbek. unhsrdsned to tramping, sx- 
peomw Iona. rein, hent and sold, nod the ooerse, half- 
eoofeed food nt which hit •tottmch revolted. 

TWfd butnotton to new Imported consists of n 
sonsetees, uxtodassary physical to span the health 
and strength of ear mtlttto. Nothin* hut the enthusi¬ 
asm, the nerve, the gsmsness, of ear ettlasn soldiers 
enable them to etaad np under the work required of 
thorn, and enable them to perform dntice which no 
rofumr officer would expect or require of hta men, 
•meoned and hardened oa they ore, unlew matter* of 
the grarest import were at stake. 'In feet, I doubt If 
even the eptoadM discipline of our finest troops oould 
stand snoh a foot, for men experienced In military mat¬ 
ters know that ffinpty stomachs are not easy to reason 
with, and they certainly do not prompt blind obedi- 

mcs.. 

The armory affords but one form of Instruction, 
and that form should bo perfected as nearly ts pos¬ 
sible, and too much Interest cannot bo created in the 
organisation, In order that the necessary tedium of 
drill may not drive the men away The day of tin 
soldiery, of strutting about la feathers and gundy 
colors, has pssssd. 

The fault then, as 1 see It, to not with the mllltle 
nor the present system of armory training, which does 
well enough. The fault Use In the system of field In 
•traction, as conducted by the War Department of the 
United States of Amerlos. 

No one denies that maneuvers when properly con 
docted afford splendid training for tbs troop* engaged 
therein, for any largo assemblage of troops Is certain 
to yield valuable experience to men os well as officers 
But there are many way* of conducting maneuvers, end 
the wrong way to the one people find fault with. 

Thoroughbred colts, however carefully bred for 
Weed, require hard training and severe work to win 
on the track, but do’trainers take likely animals and 
gallop them under great weight until every limb of 
their bodies echos, until their backs, unaccustomed to 
the saddle, blister end gall, until they become foot-sore 
and fell from exhaustionT Are these oolts then drag 
ged to strange quarters, exposed to the elements, and 
fed on soar oorn and ill-prepared food? No. Their 
food to carefully prepared, and they are comfortably 
housed. It to only after they ere seasoned that eeri 
one work IS Imposed upon them, and that great exer¬ 
tion to exacted of them They are but animals after 
alh They are creatures of flesh and blood, and there 
Is a limit to their endurance. And so la the poor 
militiaman on animal of limited strength, though this 
foot baa been lost eight of on the occasions known as 
“military maneuvers" The fact remains aa true now, 
however, after the Manassas and Boston affairs, as It 
did before, for our War Department cannot change 
nature, aor eon It reasonably hope to make a nation 
of seasoned war materia) by periodically overtaxing 
and maltreating a handful of oltlsena, who in their 
military teal crowd up to the sacrifice of the maneu- 


trt d I soy that these men were maltreated? Well, 
they ore, for I have seen them with my own eye* 
trudging over the heaviest roods, weak and worn, 
irtth tender, bleeding feet boahd with their handker¬ 
chiefs, while the relentleee sun bent down upon their 
fftaa* bends. I have seen them sweltering In stale 
clothes that stank wffh the swggt of days, and no pro- 
mad# to gtve them a change of cldthlng. I 
have seas $*m crawl like filthy ontmato from finder 
fefKOBrtmt wveWn* to take bp the labor* of on end 
iMfo fogr, JHBng their stdeaeoh* with ginger pop sad 
tfnrthna^ Wlklla tta pearby regulars, worm and dry, 
«***, baoch. hash, and bread 
la ft & then# poor fellows are 

nrtfed l«W totoefokrtatea* to the life at a soldier? 

»>*■ im Wfo - ff i li it frrt wmdltleas profit by the 
J®** qfefet The mm m 
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guard duty, tb* din of the comp added to by number 
lew offiesre who rate their ability by the amount of 
nofee they can make, render sleep a foreigner to the 
mmtia camp. 

Such, then, are some of the conditions which repeat 

and time are spent on plans of attack, on entraining 
and detraining the troops, on testing the water supply 
and Inspecting pits, but having lured the guardsman 
to the camp, little time Is spent on his personal in¬ 
struction. 

He to taught not to shoot st his friends with real 
ffKtr pi, and uk«d to ntreb, w-irb, nmrcht diy And 
nlfbt without food* without mt, without tbs fllffhtMt 
attention to bodily clean!tfieaa, all of which ore funda¬ 
mental tn the preservation of health and sanitary con¬ 
ditions. 

Having criticised and condemned the present method 
of conducting maneuvers, It Is only fair to answer the 
question, How can the militia be really benefited by 
field maneuvers? 

In the first place, the time usually allotted Is abso¬ 
lutely insufficient to permit of any real benefit to the 
militia, for the militiaman la not physically fit to stand 
the work of field movements on a Urge scale. Before 
such exertloni or* required of them, they ihould have 
at least a week or ten day* to accustom themselves 
to camp fere and field condition*, to learn to moke 
themselves comfortable In camp and bivouac, to 
toughen themselves gradually With earh command 
of militia should be camped enough regular troops to 
supply each militia company with a competent cook, 
to lnatruct the men In the preparation of their rations 
To each company should be detailed several regulars, 
to Instruct the men lu tent pitching, camp police, how 
to keep themselves and their eqnlpraent clean, how 
to make comfortable pallets on hard ground, how to 
secure rest at night. In matters of camp sanitation and 
numberless other things which experienced soldiers 
regard as necessary Such Instructions would lndeod 
be valuable, for these are thldgs which are not to be 
learned In the armory 

Tor the first week or ten days in camp, todious 
drill* and reremonles should be dispensed with, and 
Instead the man ihould he given light exercise In the 
form of short marches during the cool of the day, eo 
as to allow them to adjust their packs, break In their 
shoes, and harden their feet to marching Upon re¬ 
turning from such marches, they should be required to 
wash themselves and change clothing, and then be 
allowed to rest Dress parades, reviews, and such dis¬ 
plays should be dispensed with. They do not Instruct 
the men After the machinery of the camp la In good 
working order, and the quartermaster* and conunfesar- 
tea have distributed their supplies, after the sore feet 
and weakling* have been weeded out, night attacks, 
forced marches, picket duty, etc., may be indulged In 
with some advantage to the field officers st least, and 
without very groat punishment to the men of their 
command The men will by this time be In a phyilral 
condition which will permit of discipline, and will not 
be broken down and demoralised, so that they will go 
home utterly exhausted, and with the Idea firmly 
rooted In their minds that the mobilization of a large 
body of troops means confusion and neglect of all 
semblance of the order and the precision which have 
boon drilled Into them by their officer* at home. I 
may here say that my experience has been that It 
takes a number of drills after an encampment to get 
th* men back In shape, so demoralised do they become 
under the Influence of the so-called field discipline, 
which should be. If possible, even greater than garri¬ 
son discipline. 

Tactical movements as maneuvers can be instructive 
only to field offioer* and their ■taffi, the other parttrl 
pants are not In a position to follow th* movement of 
the army os a whole Therefore, since the Junior offl 
cent and man must remain necessarily In more or less 
Ignorance can earning th* mbfomsnts of the army, un 
less something to dsrised for their Instruction and 
femsfft, th# maneuver, so far os the great mass of par¬ 
ticipants Is concerned, Is a usel es s , farce. This being 
so, every mar* and every order emanating from the 
eCmmandsr of a maneuver army should bavo lb view 
th* Instruction of the, individuals of the array, and no 
move should ever be mad* which would sacrifice 
order and discipline In th* ranks, even to (ha tactical 

Now*-then, K will be fold that th* militiamen cannot 
spare (he Urns to follow out th* above plan, that they 
cannot neglect thstr twain cos, upon which they de¬ 
pend for a HvtsgJ and that to require the militia to 
spend two or three weeks now and then In camp, 
would he to set up requirements which would dis¬ 
courage esUstatenl in the State organisation*. This 
fe an old argument, and apparently has some weight, 
but upon tnvseflgatlcn It will he found that the average 
militiaman, under present methods, Is rendered unfit 
for effective wort for a ranch longer period than that 
actively spent lh ramp. Some of them, poor fellow*, 
never return to wort. Many more go to the hospitals 
end to their sick bed* for weeks, end the demoralisa¬ 
tion of mind, due to utter exhaustion of th* body, 


render* the majority of the remainder unfit for work 
for vnryteg period* of time. 

But tuppoee the mllltln could not. be mobilised for 
two weeks, or better still, a month, every second year, 
so as to throw an encampment in every man* enlist¬ 
ment, to It not better to give np the present farcical, 
cruel, and demoralising system of maneuvers, than to 
subject the militia to such senseless physical tee Is? 

Bvon If such methods as now employed were capable 
of putting our cttlsen soldiers In fit physical condi¬ 
tion, woold they remain bo Indefinitely? Would they 
not be soft, and again unseasoned upon the advent of 
war? to not the foot that our militia to demoralised 
and unfit for the slightest additional effort st the 
end of the maneuver periods ample proof that the 
present system to erroneous’ There is but one cor¬ 
net answer to earh of these queatlona and It to a cry¬ 
ing shame for the sages of our War Department to 
take enthusiastic militiamen for more Intelligent than 
the average regular soldier, eager to learn and un 
selfish tn the devotion of thrlT time to their State 
and subject them to hardships which regulars oould 
not be expected to bear nnder similar circumstance*. 

As a regular, I have smiled and looked with scorn 
upon the disorganised and crippled ranks of our cltl 
sen soldiers In tho maneuver field, bot aa g.militiaman 
1 have felt the indignities which earnest and willing 
men have borne In those exhausted ranks. 

I say that the fault lies not with the militia for 
from perfect as It Is, bnt with our War Department 
and those who condnet the field maneuvers. It their 
Judgment were aa faultless a* the enthusiasm and 
willingness of the average militiaman Is great, much 
good would result from field Instruction 

jKsmitos C WlBK. 

Aa Aanrlw* WemoBMrallos of the I rben-Bnlih 
Tres ses or animates Color Thocography 

The evening of December 11th a demonstration was 
given In the concert hall of Madison Square Garden, 
New York c(ty, of a new process of moving pictures 
In natural coldrs, which has been perfected during 
the last two years by Mr O Albert Smith of I-dudon, 
England A large audteme was entertained for two 
hours with a considerable number of klnomatogTapb 
view* In natural rolora Thine pictures besides being 
excellent reproductions of tho original subjects both 
as to shade and color, were not so tiring to the eyes 
as the ordinary moving pictures, due probably to two 
reasons, viz. double tho number of plituras thrown 
upon the screen, thirty-two In a second and the toning 
down of the light by the color lureens 

The new process fe a modification of the Frlesss- 
Greone preceRS Illustrated In the Issue of this Journal 
of October 9th Inst Instead or using three color 
screens—red green, and bine—In connertlon with two 
films, as does this Inventor, Messrs. Urban and Smith 
have combined tho bine and tbe green Into a single 
bluegreen screen One-half the pictures are takan 
through a rad screen, and the other hnlf through this 
blue-green screen The screens, of colored gelatine, 
are arranged so that each forme half of a revolving 
disk placed In front of the lone. Tho pictures arc 
taken on a specially prepared film mods pancbromaih 
by means of suitable dyes. As a result of this there 
Is scarcely any difference In tbe density of tho two 
Images made through tho different color screens. A 
positive Is rnado from the negative upon ordinary film 
When this Is projected through the colored screens— 
each picture of course being projected through tho 
same colored screen as that through which It was 
taken—th* spectator sees the tlew In Its natural col 
ora, sine* the eye retains tbe color Impression of the 
red, for example while the blue-green pkturo Is be¬ 
ing substituted for It and after the latter Is In Its 
place. The comblsatlon 'of these two colors producn 
white light In much the same way as three colors do 
tbl* with tbe Ives process. The single film and single 
revolving screen In front of tbe hne le a great elm 
plfflcatlon of th* FTlesse-Greeno two film process 
The pictures can be made with an ordinary imnhlne 
with but tow changes. Tho suhJoitH shown vnrlml 
widely, extending from flowers to animals and birds 
harvest scene*, military reviews waterfalls sntl nuif 
etc. In off d( thfss pictures the coloring wan exctl 
lent and altogether trte tq nature Sik h colored t>h 
turns have been shown for some time in several large 
music bans abroad and they will soon lie produied no 
doubt, in similar places in this country 

A sliding embankment on tbo Pi mum linn In Un w 
west of Pittsburg near Dlnsmore Pa wltlili hud pin » 
trouble for some years, was remedied at a tint. ah. n 
a new colvart wm» put through It by driving t«n »m ill 
tunnel* entirely through the embankment and HIM'"- 
them with riprap. Th* embankment Ih id feet hl„li 
and I* on a sharp curve on a hnisld. having a vloix 
of 10 dog-, down the fee* of whli h runs a small etnam 
When th* tunnel* pierced the core of the embonkm. nt 
water gushed out for several hours In a gtrenm Imv 
enough to fill a liluitb pipe These lunn. Ik lf<l> ,hn 
embankmen t drained, and no trouble has ou-urrtd. 
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The backet ban Just left the power home. As empty b 


To take tbU woDderrul ride on the Sunrise Peak 
road, vou leave Silver Plume and walk a few blocka 
lo tin aortal wtallon Under this cover you wait for 
your bucket As It swoops down and atopa, you step 



You have gone to tba sky In a bucket, ] 
standing above the clouds, two and ooe-bal 
higher than New York city 
When the clouda clear away, you note the It 
of cablet stretching down, from tower to tor 
unlike the silken web of some gigantic sptdei 
log In tke sunlight, finally to dip over a 
shoulder of a ride* and disappear 
The Idea of thee* traveling buckets Is by at 

new particularly to readers of this Journal, al 

Identical principle It la use throughout the 

world as a means of transporting ore from th 

lo the mills. In some Instance* these are wo 

gravity, and In others by motive power 
It remained however for a western Mtglneei 

Use this system of carriers, not tor business 

pleasure For a good many yean Sunrise Peal 

noted attraction tor the tourist, hat ail mat 

reaching lte lofty summit wore prude Indeed 

dent ol his success, the engineer Interested 

wealthy men The aerial railroad Is the rss 

Italy this method of transportation Is largely 1 

especially across bodies of water, but the fix 

Peak line Is the only one la Amerlea. 

There are two mate cab lea, 

(OosMssed cm* page mi 


This plctara was take* about 

in the distance The wagon road la seen winding ny late the MBs j 
“ m of which the railway 


late It The man shut* th* door and locks tt secure 
A bell clangs, and you am off. The bucket swinge 
away, and you hold tightly to the Iron rim. The llttlo 
depbt with Ha crowd slip* away below You look 
around. Thera are no confining walls—nothing but 
dear Colorado air Your srnastkm* are comparable 
with those Of a balloonist. 

Too begin to gather a Ml more courage You look 


comes the timber 
lias The dowers 
gtv* way to stub 


both of these fa 
tan arc eooa hW 
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WlMr &mr mrttm, perfectly polished. He wUl 
ww a. -now muuu tew. h® a, pikh 
feCTE i gRTR* * ** **«y <* V*- M*t me* with a MMl tool and may Perhaps Mk to try It 
^ISKg Kg r 1 ~ ?T* ,?” **». ntktau efts* (It look* so easy) and may well break op several dot- 
ef tlrit to tit optician tors’ worth of taw In suampting to Imitate the tklU 
e m»tewve “* Broloo « “• w tnoTwMota ot the treined workmen. He will watch 

**» JJ* .°* * hundred ot him new the reMocklng of the tense*. this time In the the)], or 

len * OJX* onothw Mock, If the lone 1* e double oonvex, 

°** UotaB ***** wlwto nun of operaUooa repeated, and note 
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4JWW »*«• H* to extremely particular 
•fcowt Me glass**. H# tod* out how dlffl. 
COB end hew ddUwte an operation Ion* 
fc‘ »• knowe how enay It 
I <M to nuke an error. 

*>• Moo tie Imported blank pleow 
-fsqrUA ter machinery before be- 




chlnee. To grind nny glnu evenly and truly requires 
more than one movement While the ahell or block 
revolves the axle of the companion fitting it nutates 
back and forth and revolves also, so that each leas 
continually ibaagas Us angle with the grinding or 
polishing surface With the cylindrical grinding ran 
chines there Is no revolution of the grinding surface, 
but a constant shifting back and forth which accom 
pushes the same puriioto One machine would not 
Impress, ten would hardly get a curious 
stare but thousands and thousands, aU 
nodding and bowing, certainly command 
attention 

The visitor will hear something about 
the names and kinds of speetade lenses. 
For Instance a perlacoplc lens Is a menis¬ 
cus, or a convexo-concave lena Perl- 
scoplc means “all seeing," and the use of 
this form In eyeglasses not only gives the 
eyes a wider angle of view than does the 



With pitch to "blocks" and “shells," cones vs or convex 
pieces Of Iron of exact curvature, which are revolved 
uTtkelr mates with abrasive, to do the grinding. He 
•ptice* that the more powerful the lent to to be, the 
smaller $ha sheU and block, and the lee* the number 
ef blanks It will accommodate. Hence the increase in 
price of strong lenses over weak ones. Wandering 
through t*# lahyrtnthlan corridor* in the basement ot 
g gnat factory, and seeing the thousands sad thou¬ 
sands of pairs of shells and blocks used for spectacto- 
toat grinding alone, he stops to wonder at the science 
and the knowledge which devised this enormous num¬ 
ber of possible ounature* Here 

glass working and metal working 
Join bands. The alliance Is vital, 
since the Curve of the lens depends 
on the curve of the shell and block, 
the perfection of which moans the 
perfection of the original 1st be. 

The sightseer may walk through 
aisle after stole ef room after room, 
filled. In long, long ranks, with 
hundreds of grinding machines. 

He win see machine tenders, each 
with hie set of machines to watch, 
keeping each set of lenses supplied 
with abrasive, changing blocks end 
shells from the rough grinder* to 
the second grinders, from the sec¬ 
ond grinders to the fine grinder*, 
and from the fine grinder* to the 
polishing machin es, where felt, 
carefully mounted on block or shell 
of proper curvature, and rouge, 
take the place of Iron and emery, 
working out the last tiny abrasive 
mack and leaving the toms with a 


the even greater care taken now, for It to no longer 
only glass which Is being ground, but a partly finished 
tons, t ho cost of which has far exceeded the first cost 
of the raw materials. But be will not be able to 
watch any Individual tons through all of Its opera¬ 
tions. Clock hands mark (our and one-half hours for 
each of the rough, second, and fine grindings, and as 
long for polishing—more than two days to complete 
any one lena Cylindrical lenses require even longer 
—five hours for each grinding and seven tor the pol 
lshittg 

There to something uncanny about the grinding ma¬ 


il luno tone, but better arrommodatos the sweep of eye¬ 
lashes, decreases n flections from behind and when the 
pcriscopic curve Is deep, maintains all parte of the lena 
an nearly as possible equidistant from the pupil of 
the eye, no matter in which direction thu eye itself 
be turned 

The ordinary two-curve or sphcro-cyllndcr lens used 
for the correction of hypermetropla or myopia and as¬ 
tigmatism at the same time having one side of the 
lens ground to the sei Hon or a cylinder and the other 
side to the section of a split re obviously cannot be 
made perlacopic If the spherical turre he convex, nor 
deeply perlsroph if the spherical 
curve be concave Yet the advan 
tagus or a deep pcriscopic glass are 
as great with the sphero-eylloder 
lens as with any other 

How Is the problem solved 1 The 
solution was known long ago—the 
torlt Ions—hut only recently has 
Its successful manufacture been 
possible A sphtrital lens has the 
same turvature measured In any 
morldlan A cylindrical lens has 
no curvature In one meridian, 
and Us greatest curvature In the 
meridian at right angles to the 
first 

A sphero-t yllufirlcal tons has a 
spherical curve on one side and a 
cylindrical curve on the other A 
torlu lens Is one having two differ 
ent degrees of curvalure In two 
meridians at right angles to each 
other on the same sldi of the 
glass. These two 1 urvaturee havo 
the effect of a sphero-cylindrical 
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an enormous, m mar be Imagined, requiring (pedal 
machinery to» grind two rams at oaoe on ana d4« 
ot one piece ot dua Only in recent years hare nob 
leoaaa been cdmmefetelly poulble. Thmo grinding 
machine* have meant the expenditure of thousands 
and thousands of dollar* and of ream and roan of 


water, and aoap and water, and repeat- Finally they 
are plunged in a bath of rouge, which leave* the 
wooden traya dyed the familiar rad of the optical too- 
tory, and with a Dim of rouge on each (lan tor the 
Anal hand polishing and cleaning 

So far the glace hex been merely glaas, raw material 
in various stage* of manufacture. Now It la a lens. 
Before It goes further In the tedious costly prooen of 
making raw glaaa Into an aid to eye sight, 

It la rigidly Inspected 

Inspection la for stria) (streaks), for 
air bubbles, for picker’s scratches, for 
grinding scratches, for failure to "polish 
out," tor too great thloknen or thinness, 
for rracks, for breaks, for nlcka, and tor 
"target pollahlng,” or pollahlng In rises. 

Tho girls who Inspect for defects and for 
quality, who decide whether a lens la of 
drat quality or not, become extremely ex¬ 
pert. They see things In an Instant which 
you may not be able to see even when 
pointed out Kvery sphoro-cyltndor or cyl¬ 
inder lens must cut a circle thirty nine mil- 
llmeten. Its axis can then be ground at 
any angle for a normal eye. Larger lenses 
are supplied on order In tho spherical 
glasses the Inspection test must not show any defect 
within an oval thirty-nine by thirty millimeters, nor 
any serious defect, snch as chip or string beyond that 
alia. 

After Inspection, a serlee of operations, bewildering 
In the dexterity with wblch they are accomplished, 
tha lens la centered A. girl fits the glaas on the cen 
terlng Instrument, takes a swift look through an eye¬ 
piece, sees that a cross hair behind the eyeglass sod 
a cross hair behind the eyepiece of her Instrument 
are In line, and “click," a little Ink-spoiled pointer has 
touched tho center of the lens, tho optical conbT If 
the leus has a cylindrical curve, and consequently e 
major axis throe Ink spots are made upon it, one lor 
the optical center and one at each end to show the 
axis. 

For axial determination, the Instrument la aceu 
Tate to within one-half a degree Tho lenses 
are gaged for thickness, and sorted to alia, 
and then gaged and sorted for actual area, 
lenses are "two eye," “ono eye" "0 eye," 

*00," "000," "0000 eye," and Anally "Jumbo" 

In else, and each must be gaged to see what 
size It will cut. 

Bpherlcal lenses are usually finished at 
the factory, edge-ground and parked ready 
tor use, and, since a spherical lens has no 
axis, It can be cut with the long axis of the 
oval In any direction to the ahai>e of the 
ground and polished blank But tho cylin¬ 
drical lens, the sphnro-cyUnder, or the torlc, 
must be left unfinished as to edge, except 
for special order, since the angle the axis 
of the cylinder curve Is to make with the 
astigmatic eye is important 

ir the lens la to be edge-ground, the next 
operator upon It Ate the lens over a else 
gage upon the table of a little machine, 
turns a handle, and behold, a tiny diamond 
cotter has oval ringed the glass with s 
scratch the shape of the finlshod lena An 
other girl breaks off the rough edg*w with 
pliers and, ptrhap* a rough pair of Iron 
shears. To see bor surrounded with spun 
ten and tiny spikes ot glass all over her 
lap and bench, you would Imagine she was 
In Imminent danger of Injury, but cuts are rare even 
with the thickest and heaviest of lensea 
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Wiped sgato, taatod, taftM. and stated. Ter* 


■* *r ' • f. 1 



takes thirty tern of smery to grind, tad tw e nty tons 


ft* weight ml "etUr ktu ttmss th* Stofttotog ' 
- whfch is hit * fe# to *»*■«, 


if rouge to polish this product It requires Art thou- This tone __ _ 

sand yanla of toweling ev«ry year to wipe It dean, whkh ft would appear to fotkrtr that we — ftft jpe* 
-“*— '— * 1 '— "» forty-nine opera- a tying erteara motto crater than * fotft ot,*m 


oaH tor an expenditure of horsepower tor beyond that 
wbtoh the strongest man on raeorA orar pto#MM&, 
Jt is fjoubttal if the a vs rag* man to of rftt*- 

Human tight by Sapping wings la fcnjmMfble tor fog men than a Quarter to a third Of atowrap*w*f 
several reasons, chief among which la that Nature eouttnuooriy- It la true that, la supreme 1 


has failed to furnish us With tha anatomy or tha mus- of effort, and tor a Vsfy briaf period, sltiletes a 



. to •* hauteltoW; 

napplag wtpg* at* etorngy, difficult t* em- 
(truct. unwMttomleat to opanto* and, m 
cording to pres ra t kaowtedg* and 
«no* In tha subject, they form a Wholly tra¬ 


in Lieut- POlsbury'a sxaioinaUow of tha 
Gulf Stream at various potato from Hotter** 
southward, ha found that tha stream 
rtaohaa to tha vary bottom to soma place* 


Bear view showing the wing tramtog sad tha tall. 


cular strength wblch are necessary for Sight of this 
kind 

It Is evident that the motive power tor the x 
herewith Illustrated Is to be furnished by tho 
of the operator, and tha movements whan tha body 
was In horizontal night, would oonslst of a vertical 
oscillatory movement of tha arms when stretched to 
their full extent The power for lifting and propelling 
" a man and the machine, whose weight would be at 
least two hundred pounds, would therefore have to be 
furnished entirely by certain muscles of the cheat and 
shoulders, which are rarely brought Into strenuous jpj, 
and are techie compared 'with 'other muscles of tto 
body 

Furthermore, with the slow rate of oscillation of 
the wings of which a man would be capable, their 
area would have u be very large, and their weight 


depths. His result*, as wall (a a ravtow of 
tha whole Said of Gulf Stream lnvwtee- 
tlan, an found to appendix 10, report tor 
1M0. of tha United States Coast and Gandatlo Barvay. 
It must not be Inferred from the foregoing that all 
rents extend to the bottom of the sea. Many 
are at hand of oceaa currents extending to 
great depths For example. Admiral Brmingar, ot tha 
Danish navy, found that tha northwesterly current la 
latitude 16 deg. 04 min. N., longitude 66 deg. 41 min. 
W, prevailed to a depth of M0 meters; Commander 
John R. Bartlett, United States navy, found a currant 
to tho Windward Passage to tho depth of mere than 
800 fathoms (1,460 metara), and concluded that It 
reached, to lhe bottom, between Key West and Havana 
thd atreato was measured In 1860 to a depth of 10# 
fathoms (nearly 1,100 meters), and was found to ba 
only 10 per cent lees than at the surfaoo. 

It Is well established that the Gulf Stream loses In 
depth, temperature, and velocity, and gains In width. 



Jutve hole* drilled In IL It goes to a girl with a drill¬ 
ing machine and diamond-pointed drills. As the lough 
material Is bored, s steady stream ot cleanly odorous 
camphorated turpentine ploys upon the gloss and the 
drill, and the little automatic machines, each wHh 1U 
Imporatve feminine watcher, turn out lens after lens 
with on* or two tiny smooth-edged hole* at the ends 
ready tor thmnext operation 

Mora washing yid cleaning follow, and then edge 
grinding, a matter of wonderfully ingenious machin 
cry, by which the rough-chipped edges are mods 
smooth and the lens, so far as working the glaas la 
concerned. Is finished 

Then this produot of many operations la focused, 


focused, by a B>ri with a special foe as mg comers. 


man with mimt nm, 

would of course increase rapidly in proportion. Prof. 
Langley jiolnted out that the difficulty ot Hying with 
flapping wings inoreasra rapidly with tha Increase to 
size and weight, this being due to the metugme t ywl 
law that the ores la bodies lnereasM u the square of 
their dimensions, while their weight Increases as th* 
cube. He pointed out that “the larger the creature or 
machine, the less the relative ares ot support may be 
(that is It we consider the mathematical relationship, 
without reference to the question whether this dimin¬ 
ished support Is actually physically sufficient or not), 
so that we soon reach a condition where we cannot 
Imagine flight possible. Thus, If In a soaring bfrd, 
which wt may suppoes to weigh 1 pounds, we should 
And that It hod I square feet of surface, or a rate of 
a foot to a pound. It would follow from the tow jWst 
stated that In a soaring bird of twice the dlmeufon* 
we would have a weight of 16 pounds and an ana of 
8 square feet, or only half a square foot of supporting 


the 40th meridian it beoomes a drift current, 
reinforced on Its right flank by the powerful 
Bahama currant. Various measurements tor 
temperature show that the Gulf Stream Is 
shallower than It* northeastern extension 
beyond th* 40th meridian. Thus Oomtnand- 
er Chimmo, R. N.. commanding H. B. M. ft 
’ Gannet." daring tho summer of 1148, found 
the warm water ot the Quit Stream to be 
Mm than 60 fathoms deep In latitude 44 dog. 
08 min. N., longitude 48 deg. 0T min. W 
Ten degrees to the eastward tho warm 
water hod deepened to 100 fathoms or more 
and in latitude 48 deg. 48 min. N., longitude 
IT deg. 47 min. W, tho warm water waa 
found to extend down about 160 fathoms. 
Observations made on board H. B. If ft. 
“Porcupine,” during th# summer of 1AM, 
showed remarkable depths In the Gulf 
Stream drift, as follow#- to latitude 68 
deg. 16 mia. K„ longitude » deg U min. W„ 
the warm water was found to extend to th* 
eery bottom of the pea, IV fathom* (1.408 
•re IS * meter*); at RoekaU ths warm drift was 
found to rfteh down MQ fathoms below to* 
surface, and similarly again to latitude 4T 
deg l| jute. N, longitude u deg 0* min. 
W. At th* toat-menttooed observation spots 
the warn water WO* fraud to b* underran by a polar 
current- at 4*pOu el more than WO fathoms. A atad- 
tor Itawopo Is «ftw observed ate th* Graad 
Bate Where tbs Iterator current dtps raft* ft* 
Gulf Btroem at jtetetlvely *W8w tete M to 


Th# cornet dtoaorerad by i 
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Observatory kas ra**iv*d occftlttete rttratten 

Terfcsa Gtftmtor* MBtlmM 

ra ft* stew* to Homrf dritteOtetette.^- - 

ttote a- S.«ll«f Write wmputed ft Wtetf la f 

aactorn,- a short- tall totepetoft. . * + 
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* \ ■'■^' -1 m-wvrim'n ««t. 

tymk *• «*orts tf Director W. T. Hornday of 
tt* .»•* To* kootottoal Bodaty. ttovYukHuu- 
_fnf»ttW moot tetomttof new antmnta —om a baby 
r *MMk bat, and toe ottar o giant Alaskan bwre bear 
AWKWgh toe Uadi «f is A typical polar animal, thU 
.-.♦I perhaps, the only specimen to bo frond In captivity 
TMoOnr 90 QttMto wffl so for affect tho 
oatsoTo bselth that It wW 

to to taw - 


ties fri*n tho Too. Tho {Moo paid «u 
phi. Tho satraal hi about six moo tho old, 
d tn *p)4*dld physical eondltlcc. Ths en- 


Ugbt t*0 saddle mark. 1 think nw of 
wool hMto 4jto abort homo. In time thoo* 
boro* win «%w until they moot ot tho con- 
tor of tho forehand. When fully grown the 
whole top of tho bond win be corerod by k 
pair of homo considerably flattened at the 
boae. meeting Id tbe center of tho toreheod, 
tboneo swooping downward over the edge 
of tho emnltun, close to the aheeks, end 
finally recurring upward before coming to 
a point The animal m nit rated la about 8 
feet long, nearly SH feet tn height la about 
half grown, weighing 1#0 pounds. A fnll- 
■lie adult mala stands 4 feet G Inches high 
St the shoulders and Is • feet 7 Inches In 
length, weighing about 1,100 pound*. The 
species shown tn our photographs, from the 
marked characteristic of the large whitish 
patch on tho face and saddle mark on tbe 
book, boo bean named by Mr R. Lydekker, 
of the British Museum, Oviboi Motchattu 
Wardl, tn honor ot Mr Howland Ward, the 
natural history dealer of Piccadilly, London, 
from two typos ot a mounted male and fe¬ 
male from Mast Greenland, In hla possession. 

The other form or species of the muak ox, 

Oviboi Moichatui, la confined mainly to the 
Arctic Barren Ground regions east of the 
Mackenal* Hirer, and formerly thought to 
hare had a continuous distribution west¬ 
ward acroM Alaska. 

Of the G.GS0 living animals In the New 
York Zoological Park, ono of the moat re¬ 
markable la tbe great Alaskan brown bear 
Ivan. ThU colossal animal belongs to ths species 
Vrtui dolHpvu Merriam, and waa captured at Moeller 
Bay, Alaska Peninsula. 

The writer waa able to obtain a very striking picture 
of the giant Ivan, standing seven foot In the air with 
uplifted front paw, by venturing Inside the lnclosure 
with an attendant A tempting fish coaxed the big 
animal to ass urns an upright pose. Ivan recently 
gave a practical exhibition of hla astonishing strength 
and rigor by tearing out a panel of the heavy steel 
bars that separate hla quarters from those adjoining 
and engaging In a fierce battle with 
a hated rival. In ten minutes the 
monster bear wrenched and tramp¬ 
led down the barricade of stool bar* 
aa If they bad been made of reeds. 

It would have taken six men an 
hour with block and tackle, fledge 
hammers, etc., to here accomplish 


shaggy brown coat converted Into 
a rug would be worth nearly one 
thousand donors. Ivan la one of 
the few llrtug exam pled of the tost 
disappearing species of tbe giant 
brown bean of America to captiv¬ 
ity, a species especially Interesting 
aa pnaasmlnfl some very extraordi¬ 
nary, intelligent habits. In his d 


Scientific American 

qu i ckly dutches k with bar paws, and throw* I 
on tho bank to tba expectant cubs. A 
tbs cubs she toss so up a pile for hen 


distillation, gave a petroleum of excellent quality, 
which could be used for the lighting of buoys. We 
have no information, unfortunately, about the economy 
ot such a method ot procedure, and do not know more¬ 
over, If the company which has madu this trial has 
bean able to oonttoue with success which justifies oora- 



We confess that we are a little skeptical r 
this novelty It may well be that there was obtatned by 
this procedure an oil capable of burning, 
that mar be granted buL was It petroleum? 
U might be well to preserve this Idea, 
wblth would be of some use when the na 
tural suply of petrolomu la exhausted 


Tag suit itinii ixow* ha* or tki nw you 


sources, others to organic In America there la an In 
cllnatlnn toward the latter solution of the problem, at 
least so far aa concerns the petroleum of the New 
World, for the layers of schist which carry It always 
contain the Mbrii of diatoms, foramlnlferw, the skele¬ 
tons and scales of fish, etc. 

Impressed with this Utter detail a savant (or whom 
the name U not given) has, aa a result of many trials, 
made It seam certain that petroleum waa formed by a 
sort of dUtlllation of extinct sea fish. According to 
Indications, states the Revue des Eclairages, manufao- 


Tfce ramai Nopplemeai. 

"How Sponges Are Gathered and Aril 
flcUlly Grown Is the title of an article by 
Newton Fori at which opens the current 
Snei-ijiwrxT No IPS Mr R 11 Blrongs 
excellent comparison or gasoline and alco¬ 
hol engines la continued The first experi¬ 
ments made In aviation were desultory, an^ 
were made without the help of any well 
established rules Hence It U that the tun 
damental principles and inechanlial proper 
ties of Holds were not as well m-* —. 
as they should be To the* .mil tut Ions 
have been established In Europe for the ex 
press purpose of obtaining a really scientific, 
knowledge of tbe air and propellers andU 
pUne surfaces One of these Institutions Is 
described C G Derrick reviews the raelh 
ods In curront use for waterproofing con 
cruto structures Cnpt. A C. Knowles writes 
on the Army Signal School nnd 1U work. 
Whether the wax bust purchased by Dr 
Wilhelm Bode for the Kaiser Friedrich Mu¬ 
seum at Berlin U really the work of Leo¬ 
nardo da Vine! aa Is claimed or of a mod 
ern craftsman, la discussed The evidence 
pro and ron Is Impartially given Under 
the striking title "The Blood of Hants • Mr 
Vlitor Oraef writes on some modern botani¬ 
cal rescan hea The reappearance of Hal¬ 
ley 8 comet renders |*rtlcuUrly timely Mr 
Arthur Stanley Eddington’s paper on light 
pressure and comet* tails Dr Alfred 
Gradenwltx contributes an excellent nrtlcle 
on Wireless transmission of diagrams hand¬ 
writing. and photographs. The Btartllng 
success of Mr Louis Brennan with his gyro¬ 
stat lo car lends peculiar Interest to an ar¬ 
ticle by Mr Horacu B McCabe on the principles and 
applications of the gyrostat 


Dtartfe famalefleh 



'■to MfcM* to order to thrift* s 


e dq not at- 

' fwt to m, lot OO 04 Mr *d rwfttqooatri- 
ton«o« tossed u* by** oftoepofeots. **■*•*•« 
Tfakh* WHght. *4 wttaa f* w*t«r *v*n up to bar 
,|»ek, kotos rot «*wlr Tritbth# current, watching the 
***** anti tohHoly tooktor % rinfe to it. A* bold* 

mmm ^ *•*** ^ 


«z or tn nv tou soo. 


turer* should collect * large number of fish and should 
have them d(Milled. They ought then, moreover, to 
obtain * mult something like that from the following 


Idea of mixing tbe 
fish with a large quantity of nit The novel expert- 


Cooling Tow 
In an article on cooling tower practice which ap¬ 
peared in the Electric World somu little time ago the 
author elates that teat* on both open and closed type* 
of tower*, under various hygrometric condition*, have 
shown that, with an average range In temperature 
extending over several day* of from 140 deg to 170 
deg F, tho fall In temperature obtainable has re¬ 
sulted In outflowing water or from 
DO deg to 60 deg F with atmos¬ 
pheric temperatures between B5 
deg and 85 deg F, aud bygromet 
rlc conditions ranging from 30 to 
50 per cent of normal saturation 
An open type tower taimble of cool 
lug from 400 lo 600 gallons of water 
per minute as doptndent upon Its 
special construction will bo roughly 
20 feet by 20 feet by 40 fcit or 45 
feel for cubical conti nts nnd will 
have at least six so-cnlled drip 
pans or retarding surfaus In Its 
make-up Tho cost of such a lowir 
with a capacity of 400 gallous per 
minute would range 1st won 11 2oo 
and |1,GOO and In gomrnl wh 
additional 100 gallons per min 
ute capacity Increases the cost by 
approximately |200 The closed 
typo coat* from three lo four tlmos 
that amount for Installation and 
the additional increases rungs at 
about double the prlco for the dim n 
type. In cost of operation about |2 
per day will be required for msln 
tonanee of the tower nnd for fuiT 
and water for operation of sns 
pumpe, etc. If water coets 6 cents per l oon union* or 
more, the anther maintains that it pays to , 11«• the 
cooling tower If the total water lift doe* not ixcwd 8<* 
foot 


oerda and brought into a large retort, where they were 
wired with a quantity of sea (alt, tba whole, upon 


lb* only export tax In Mexico on minerals or min 
ersl products I* on gold and silver All other products 
of the mtnea ore exported free except for a nominal 
customs charge at the port of export 
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COMBINED blOMAI, AND ATB-IUtAKB.— TOUCH —a 1 Dtaiio, Sen rranetaco, Cut formed. Doable Mite at line and ammonium . 
4 , if. JMU, Hejeratown, Md. TO* tarunlloc TO* object fat thta KM la to prorlda a track eryutallleo upon the line. An cacellent chap- 
ptrtabui to mean* to* automatically operating whkh mar to need to atom lumbar on board ter on dry c«ua ta contained in «ooper'a 
lb* tanka and tor aohadtn* an alarm An ablp and other placet, the truch beta* to coo- Primary Batteriea," which are ran anpply for 
dhjact la to prarld* darken by which t)to brake, atroctsd that by lift to* 00 a and of the load 14 poatpaU. 

bay- to aatotaatJenlir act tad tb* alarm and deprrattn* the other end the track with (1*157) R. P D earn Kindly glee a 
* the track open which the ttata ta rannia*. u wwen the Mao m to oe moeed. puronera. On. that will not bleach .briael r 


**TBOPr TaHLI Dy 1 «I 1 H IV 
New York John Will > A Hon* 
Hvo , 133 pp Price )1 not 


33S * * -bee, Of th. typ. to which Mills Mra ara Si and atcrtltaed by beat, but the eolor waa Lntlnly n-rumpptM and llun hn» 1. 

naSroad-aWlttlt, whh)h oo-opafat* With a trad amn*td between the knar and ootw rinse. almoat remored and the .kin. cracked Rome a tempirniurc-ratropr lolilc .Hp.wUill 

faag point abi| pirated- wtp* rah* tharafar.'ko The tarantlon reaMea In the toectal farm of real relate agent* want to .bow wbat ran ha to atiemturlilnr rati iileilone I In 

ah to tot M* the efeottre oahtrat ad the- eartteb (ta apHngt which coaprlaa taart-ahapad bod tot. ratted In the way of fralt. on Irrigated land, and prect.lnn of the new deli rminttl 
.a* ittosrah wtth esard rap* poaaUk aned ta the apr< of which conned with one rtm the Would not petroleum benitne do the work? prnpcrtle* of both ntnrilnd mid hi 

(hfrnafttnh rrtMl'4 hwto* ad tha tyw to Men fa d Otter rtm reedrta* a atandard exundto* to A Try the following fruit or .'-etablcg are niram and the mucurdann of con 

■'ilirtulltmk ittojt If ar Itnnnat tha opposite end of tha to fin* Just dropped Into It (cold of coorae) and with the eiporlmmtal data an Hurt 

V, 4 . fiAix MitaoaA of thta ■■ araled to hear tranaportatlan Bnlphnrotf tablec may bo uw-d with coniid ini 

SSSltot ffl*jRnifiv£tahk tohataby the nth »lta*w«. (not aulphorle) arid, 1 parti alcohol, 1 part, he eapeeted to have p rosam nee 

1 ToTti Hlpful Tnrur ‘—r- JrS ‘ DMION tow A HAMMOCK. — D W ***' a recto. Oraiaw or rHiMWTRV UITII P 

pas j»raptae«ihto. hta aiftjtainji tntertrra hum. Mew York, MY The deafen to thla (111M) I* C J Hty* 1 Can an Won* By Hiurv Inhn H 

. iWfcto» V i r ii)Mto tjto | h fe * to* , «Ma toowa the hamtoock body oraaiaratad by a tngtc be trtoectedT If ao, what to tha rale? Ponton First Part <> 
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OflAk* summer bom of 

W of the Windy ■Otty'i mUHoealres. 
On blob ground to the north of the lake, 
observatory pnoente a One appear- 
| um with It* treat dome to the west 
enallsr domes to ^be east of the 
a Passing throngs, the mein 
| doors, one enter* a fine rotunda, and so¬ 
up a flight of marble •otepe cooee 
the great dome, M feet In diameter 
gasee on the great teleaoope tower¬ 
ing aloft One heboid* a massive Iron 
ateel tube 

of holler plate sixty two feet In length, 
diameter at the middle, taper-1 
leg to three and a half feet at either end 
At the upper end of the tube 1* the ob¬ 
ject glaaa, with a clear aperture of forty 
lnchee, at the other end the uyeploco and 
micrometer, for viewing and measuring 
the planets and stare, or thede may be 
replaced by a camera attachment for 
photography, or by a spectrograph for 
obtaining the spectra of star* planets, 
The telescope tub? Is so long 
that the eye end Is about thirty foet 
higher when an object la viewed near the 
horisoa, than when looking at a star 
directly overhead. To use euch a tele¬ 
scope, requiring aa it would a long sys- 
of ladders, would be well nigh Im 
possible, were It not for an Invention of j 
Sir Howard Grubb In making the whole | 
observing door an elevator The front 
page illustration shows the floor at its 
lowest point, while another view show* 
high ae possible At 
Yerke* the floor, seventy five feet In dl 
r, big enough to seat alx hundred 
people, can be raised and lowered through 
a distance of twenty three feet, and thus 
the observer when working with the 
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>w tho end of tho 
telescope, the operating power being elec¬ 
tricity In the front page Illustration are 
shown two of the four counterweights 
that balance the floor An Idea of the 
else will be obtained by remembering that 
the dome Is ninety feet In diameter 
When the astronomer wishes to observe 
a particular star. It Is necessary to turn 
slit of the dome In the direction of 
the star, and hence the dome must be 
revolved This is ninety feet In diam¬ 
eter and weighs one hundred and forty 
tons, but sgaln by the eld of electrlr 
motors It can be rotated at will by turn 
lng on tho electrla current from the rls- 

telescope we And e 
machine of fifty-three tone In weight, 
wherein the movable parte weigh twenty 
Iona This weight the astronomer has 
to put In motion when he turns the tale- 
>, yet bell bearings and the refine¬ 
ments of modern engineering permit him 
move the greet machine, using only 
hla own physical strength For quickly 
turning the telescope, electric motors 
telescope Is set up by 
what is known technically as the equa¬ 
torial mounting, one axis, the polar axle. 
In the meridian parallel to the earth’e 
axle of rotation, the other, the declination 
axle, at right angles to it. Circles on 
give the astronomer the 
means of locating the star by Its hear an 
gle and declination When the star la once 
In the field of the telescope, It le kept 
there by a clockwork mechanism driving 
the telescope about the potar axla at a 
speed exactly equal and opposite to the 
earth's rotation. The writer of this ar-| 


thermometer stood at 39 deg below sero 
Fahrenheit, and yet at this temperature 
worked to perfection, 
for the excellence I 
I of this mounting made by the well-j 
known firm of Warner t Swaoey 


____comfortable, tho nights are I 

start, tho HtRttoart might tfefebepar*’ 
atttod to Join o tabor onloni flat ho 
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a cnuriLEirRNsrvu and up-u*datc work Ills 
1 iratlng and dewribing Lhe IlratnaRr nnd Vein 
lallon of Dwelling* ApnrtmenL*. nnd ml,Hr Hull 
lng*, rtc. The viiy lulat and uut appmn 

- --- I*.),** of aanlury IniUilaliun ui 

the United Mates Government) 
: In Cubs Porto Xlco and 11 
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of the United mult* and Canada, joo pagaa | jj fnl 


riodern American Lathe 
Practice 

By nOCAR H PKRRIOO, M.B. 

Pries <140 

A COMPLKTB hook of 400 page, os Tbs Modem 
■'a American I*Uw Its development from the 
earliest time* up to tho present day Its modem 
1 as constructed hy uiMo-datc builder* j 11 * feu 
ind special claaaa* of work | the quantity of Ua 
it and it* marvelous accuracy 


Modern Steam Engineering 

la Theory sad Practice 

By OARIHVJtR n HI8COX, M K. 

Prise M 00 

THW U a complele and practical worit oI 4B7 I 
. 4 page*, dialing with the our and nunagrmant 1 
ol Boilers, Kn fines, Pomp*. Superheated Steam, 
KefrigrrmUng Machinery, I>ynamon, Motors, Klcwa- 
lj wa, Air-Crrmpmuora, and all other branch** with 
rhkh the modern Rnffneer smut be famllUr 
Nearly Two Hundred Queatloaa with tbelr An- 

-a**- im j Klectrical Xngt a erring likely 

b Examining Board are inefodad 
studied by yon will help yon to p roc u re a 

__ Xt la fully Illustrated with detail eofia*- 

Inga, not to bo found clwg whcr e 
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A FRACTKA 1 , work of 500 ptsm folly CDuatratad 
by natrty engrsrtng*, brtugon encyclopedia 
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